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FIRST PART. 

ORIGINAL ARTICLES 


ndustrial Retting of Textile Plants by Microbiological Action 

by 

Prof. Giacomo Rossi 

Director 0/ the Insliiuie of Agricultural Bacteriology 
in the lioyal Higher School of Agriculture at PorU'et, Italy. 

The search for a reUing method based on bacterial action is due largely 
the defects existing in the methods commonly used in rural districts, 
id also to tlie deficiencies in the chemical methods by which it was sought 
I replace them. 

The many chemical methods (all reducible no doubt to a single t>'pe 
id aiming solely at dissolution of the iiiterfibrons snbstajices by means 
; a reagent, the excess of which is afterwards neutralised and disposed of 
■ithoiit injury to the fibres themselves) are by the very conditions of the 
robleni incapable of yielding very satisfactory or constant results, for 
TO main reasons, one based on the anatomical nature of the textile fibres, 
nd the other on their chemical composition . 

The anatomical impediment lies in the fact that all the stalks the 
ibres of which are to be separated are not of quite the same age, and the 
ibres are consequently not of tlie same thickness. 

Therefore the quantity of intercellular matter to be dissolved likewise 
biiiiot be the same in every respect. 

Hence, there may be an excess or deficienc>' of reagent, but this would 
it matter, as the easiest course, that of an excess of reagent, might like- 
ise be adopted. This luetliod might be adecpiate if the impracticability 
■ devidng a specific reagent for the intercellular substances, /. e. one 
hich would attack the pectic materials exclusively without occa.rioniug 
ny injury whatever to the cellulose of the fibres, did not render the 
Kcessful application of chemical methods impossible. 

From the basis of our knowledge of the macrocheiuistry and micro- 
Ihinistry of the intercellular substances it appears impossible to derise 
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this sp6cific reu-gcTit. It may be contended that in ’View of the affiuhj- 
between pectic substances and carbohy drates any reagent attacking 
former strongly must necessarily attack the latter, at any rate slightly. 
If in order to surmcunt this difficulty an insufficient quantity of reagtut 
were employed, the resulting separation of the fibres might be insufficient. 
That is why all chemical means tend to break up the fibre. A similar 
defect is obviously inherent in ordinary microbiological methods, i. e. thost 
practised in rural districts for retting purposes. 

In these latter it is not only the bacteria of pectic fermentation whic^ 
mnltiply, but also other bacteria, chiefly those of cellulose ferment ation 
This happens so easily that there is the risk of the fibres being injured iu 
the same way as by the action of a chemical reagent common to the two 
substances. 

If it so happens tliat specific pectic bacterial ferments develop ex- 
clusively, or predominate over the others for some length of time, it may 
be assumed that microbiological retting will take place without any draw- 
backs ■ but ill this case only. Moreover, it is still necessary to stop the rettino 
process by taking the textile materials out of the liquids in which they 
are steeped when the necessary limit has been reached. Ihis is not always 
easy, as it is by no means rare for a lot of hemp or flax to be classified 
as “ over-retted 'b depreciating markedly in consequence; the most able 
peasants may make mistakes in t]}is respect. This being the case, notlm? 
but a ferment, fixed or soluble, specific to the pectic substances, acting in 
pure culture if it is an organism and alone if it is an enzyme, would over- 
come all the difficulties, because the degree of sensitiveness reqtiired k: 
this very special problem can onl}' be obtained from a biological actiai: 

With the help of other workers I showed that there are micro-orgaimm| 
which ai.tack plant tissues but leave the cells and their derivatives 
Thus, on preparing a culture of Bacillus Comesii in the presence of a Icsi 
of Medicago lupulina or Coronilla Emerus (sterilised b}' means of spccid 
methods leaving the leaf chemically intact), these leaves are decomposed: 
into 3 parts : 

(а) the pareuchyina cells which fall to the bottom of the medium 

(б) the sclcrcnchyma, which remains intact in .skeleton form ; 

(4 the epidermis, w^hich floats on the liquid. 

This decomposition goes no farther. By preparing a culture of tli 
same bacillus in the presence of wisps of hemp, under the same conditir:] 
as the leaves, the dissociation of the stalk into its three parts is secured 
ww^d, textile bast-fibres and cells of the cortical layers. All these part; 
however, and what is more important, the fibres, may be kept in theprf 
sence of the still living bacteria for as long as 2 years without being at 
tacked and even without the breaking-up bf the primary fibre. The cellulr-' 
wall thus cannot serve as food material for these bacteria. 

All these facts (utilised in the method of retting bearing my name) cor 
stitnte the peciic fermentation referred to above. 

The proj>osed microbiological methods of retting are many, but can b 
brought under 2 heads : i) those in which the addition of a selected fd 
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forms an accessory part ; 2) those in which such addition is the 
j-iiicipal part. The process devised by the Institute of Agricultural Bac- 
>riol<>gy Portici, and based on the use of the pectic aerobic ferments 
Ij-g-^dy mentioned, the prototype of which is the Bacillus Comesii (named 
her Orazio Comes), also mentioned above will belong to the 2nd 
roup- 

This method consists in : i) immersing the textile materials in ord* 
^.^rv water; 2) raising the whole to the optimum temperature of the bacil- 
is in question, from 28° to 35° C., which temperature must be maintained 
tiring the entire period of retting; 3) adding a sufficient quantity of pure 
ilture of the bacillus ; 4) passing an air current through the entire mass 
iring the whole period of retting. 

Theoretically, the water, the textile material and the vessels should 
sterilised, but this cannot be done under practical conditions. The 
^eltv and the very essence of the method in question (as was shown very 
irJy bythe long discussion, with the German Patent Office, which after- 
rds granted the patent) consists in the fact that the air passing through 
mass regularises and intensifies the action of the pectic ferments. The 
:cr can in this way act rapidly as retting agents, and gain the upper hand 
;f all the other microbes present, which remain inactive. 

Any water suitable for retting as practised in rural districts is also 
rpted for the method, and the duration of the operation ranges from 42 
Si hours, according to the textile material. 

The process is very simple and it will be seen that to carry it into prac- 
c there are on!}- needed : 

(1) Vats, differing very little from those used by peasants, and feed' 

K-s ; 

(2) Water for retting the substnucc, and also if necessary for 
Idling it ; 

(3) Heat (steam) ; 

(4) Air for retting and drying the textile material : 

(3) Ferments. 

As regards the indu-strial application of this method a distinction must 
nade, as it is more or less easy to apply according to the material 
rated on, and each textile fabric calls for the solution of a separate 
bleni in this respect. 

Hemp. The method of retting under consideration is also applicable to 
lip. no matter whether the epidermis remains attached to the hemp stalk, 
ivhethcT it lias first of all been detached from it. If there were no other 
son, lioivever, in view of the great difference invoh'ed as regards cap- 
hot the retting plant reqniied.it is ceitain that the two cases offer two 
Jgfther different jiroblems. 

tVhere hemp in the stalk is in question, the required plant consists of : 

a water pipe, boilers for steam prodnetion, a motor for compressing 
f!ifl also, of course, Decauville engines for conveying the stalks, pumping 
'kmy for supplying and remoring water, and bettor still, an ap- 



G. ROSSI 


1070 


pliance for meclianical washing of the retted hemp. Drying is carried c 
in the open air as in ordinary retting. 

On the other hand the matter becomes more complicated where t 
retting is preceded by green scutching. Nevertheless the latter is 
preferable, because this system carries with it the following advant.-ge 

(1) If the scutching is done in the field, only about half the weig; 
of raw material will have to be carried to the retting appliance. 

(2) During retting, the macerating capacity will be a little more tljj 
Va superior to that of retting as practised in the country districts, henc^ 

(3) The reduction of the bulk to be treated meams a reduction f, 
vat area in the proportion of ^/g. 

(4) A reduction of ’/g in water consumption. 

(5) A reduction of ^3 in consumption of heat and air. 

Moreover, it is only by scutching first of all that one of the advan^ 

of industrial methods generally, and the one we advocate in particufs 
can be really turned to account, The methods consists in the followitio 

(6) The work can be carried out throughout the year. Artifo 
drying of the stalk would entail enormous expense. Industrial stalk it; 
ting is only conceivable during the good season. Precisely the contra’ 
is the case in the retting of the already scutched material, and drying 
then one of the easiest operations. 

It should also be remarked that these observations on the a(lvains§ 
of scutching before retting presuppose of course that scutching is po^i: 
per se in the first place, and then in relation to the subsequent rettiiio,j 
the fibres. 

It can be proved that scutching is possible, though there are prejir®; 
against it which are chiefly based on the fact that up till now mecL 
nical white scutching or breaking of the retted stalk hemp on the cons 
method is a problem for which no satisfactory solution has been foiii 
There is no mechanical scutcher obviating the necessity of aftenva; 
breaking the hemp by machine, or, better still, hand crushing it, orl>i' 
together, There is also no method which does not leave a considerai 
quantity of tow and leave the harl very tangled. 

On the other hand, there are scutchers capable of reducing from’ 
to 61 % of the weight of the stalk, according to the quantity cf the hi; 
and which turn out inconsiderable quantities of tow. 

These figures proA'e, it is true, that when scutching is finished, the id 
ting harl is still made up, to the extent of 50.2 to 46.7 %, and at \-eiylf-: 
2^-3 %> of stalk, but this is not a drawback, becau.se retting by it.- 1 
properties as easily effects detachment of the harl from the woody p 
as do the operations of beating and, above all, washing; finally, however, 
drying and softening of the harl, cause the disappearance of all the remr 
ing stalk. 

It is true, however, that scutching remains a fjurly delicate opciatii 
because a given machine is not always adapted for handling all kint 
heni]). It has moreover been found that green scutching is more i 
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dvantageous in its results and leaves more stalk adhering, in proportion as 
he hemp is less dry and the stalk is finer. 

As regards the retting of the scutched epidermis, it is quite true that 
he resulting material differs slightly in appearance from the flax retted in 
talks. It is smoother, less divided, more glossy, and above all the strips 
mpear to adhere, but it suffices to put it through a slight process, such as 
wishing, to render it flexible, as practised in hemp spinning works, in order 
0 get rid of all adhesion and produce an excellent degree of flexibility, 
Hrision and colour. 

Nevertheless it follows from all the foregoing that it would be erroneous 
0 suppose that the method, though admittedly efficient when applied 
0 scutched hemp, may be deemed a simple substitute, though cd course 
cheaper, for the method at present adopted in the country. If this were 
;he case, it would leave unchanged all the other economic relations between 
;he production, the industry and the trade in hemp. This is by no means 
;bc case, as the method is destined to bring about a violent change in all 
ibose relations, and entails the industrialisation of hemp retting. The 
letup grower will be called upon to grow the plant and sell it in the stalks 
nr industrial treatment ; it will be the function of the retting factory to 
■et the hemp after scutching it, then to comb it, or else to sell it direct to 
lie factory which specialises in combing, spinning and weaving the hemp. 
Ihe method, in order to gain footing in the practical treatment of 
mp, might encounter difficulties of 3 kinds; prejudices, vested interests, 
.d absence of economic advantages. 

Wc cannot here go into the first or the .second of these difficulties, 
;iich for that matter are more or less common to all innovations and 
are gradually overcome. On the other hand it has beeen neces- 
rv to show that difficulties of the third class do not exist. This has 
'cn done by methodical official experiments conducted chiefly at Ferrara 
taly) in 1908, afterwards at Mans (France) in 1911, and at Portici (Italy) 

1 1912. Here it was shown that retting by this microbiological method 
nly takes 84 hours for hemp, without there being an}' danger of going 
jyond the optimmn point of retting ; it does not produce any offeasiv'e 
nel, and in ordinary times the cost per cut is; 3 s. for Italy. 3 5 . Sd. for 
ralnce, as against 6 s. to 135. 8 d. for retting as practised in the country- 
[] c. On the other hand the commercial value which this method gives to 
?mp may amount to more than 32 ^0 above that obtained on the other 
rteni. 

With such a practical basis, industrial tests cannot be otherwise than 
•ccessful, and in France, where special cultivation conditions exist, the 
)ciete Fran9aise du Rouissage indiistriel at Mans (Sarthe), a limited 
mipany founded in September 1912, will work the patent in France, its 
oloiiies and Protectorates. A few mouths later the first factory was set 
> at Bonnet able, in the district of Mainers. 

The factory was built for the retting of scutched hemp, and comprises 
Hollowing principal sections: Hemp stocks, Decauville lighi rail'd^ ay uath 
trucks for conveying the biiiulles of hemp to the scutclung depart- 
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ment. Scutchini^ Department comprising : a machine for cutting off root? 
and tops, a drier for the stalks to be scutched, fitted with a boon suction 
current. Preparation of cages of scutched hemp and hoist for conveyance 
to the retting department. Retting Department, comprising a battery o{ 
4 vats of 19.62 cu. yds. capacity each, divided into sub- vats 3ft 3111 
and i6ft 3111 deep, furnished with a special arrangement for supplying 
steam, water and air, Washing and Pressing Department, containing wash 
ing machines ard centrifugal driers. These different sections are connected 
with each other by overhead rails with points, for the conveyance of 
cages containing the material for retting and that already retted, Fron 
the washing section a hoist runs to the drying department (with autoinatit 
apparatus suppljdng a current of hot air). There is also a special deparimu 
for the producion of ferments, which is fitted with an automatic produdiio 
device. 

After a starting period whicli occupied 2 months, the whole of tliij 
plant was in regular operation, and the Chairman of the Company wrotf 
in March 1914 that, to' their great satisfaction, the .shareholders had beec 
able to satisfy themselves of the following : 

(1) The production of ferments by means of cultures supplied br 
OUT laboratory had always proved very regular and easy. 

(2) The retting of the hemp was regularly completed in 48 hours, 

(3) The yarns obtained by the SiOciiU textile A lengonnaise with th 
hemp retted on our method have been compared wdth the best qiialiiv 
Italian hemp 3^arns in regard to fineness and flexibility. 

(4) With these yarns the said Company was able to obtain thres! 
Xo, 16 dry, while the yarns of Sarthe were never able to go bevond Isi 
maximum of 7. 

(3) The plant never produces offensive smells. 

(6) The residual water ^vas discharged into a small stream withrj 
occasioning any trouble. 

Industrial tests have also been carried out in Italy. One was bcifji 
at GiuHano Campania, but was unfortunately stopped at the outset thnuio 
the war. Another at Cocoolia (Ravenna) met with the same fate, andH 
the same reason. Nevertheless it had already been proved that rettim 
even in stalks, by this method may with advantage replace the 
use in the countryside, as on this method the price per cwt of retted nr 
erial is 27 .s’. 5 d. in place of the minimum selling price of 32 5. 8 cf. 

Flax. The application of the method to flax is, from a technical ]« 
of view, absoluteh* identical with its application to hemp in the stalk. H 
o])era1icn here again occupied a minimnm peried of 42 hours. It is;iti: 
present time being tried on a large scale by the Socicte Fran^aise du A’-i) 
sage industriel at Bonn^able, both for its own account and for acco"!’l 
third persons, to the complete satisfaction (ff manufacturers. It kii>; 
ab.se lately certain future in all those regions where flax growing i.s rillii 
off day by clay owing to the difficulties created bv shortage of labour. 

Ramie. The method as applied to ramie {Ihc/imria niven and /fe 
}neria ienactssima) certainly has a great future. Retting takes, 4b to' 
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jotirs, and is a perfect success both on the stalks and the strips and the 
derived product called “ China-grass The well known difficulties, how- , 
»ver, experienced in getting rid of the cork-like him will hardly allow' 
af applying it except to China-grass. Energetic washing is needed after 
retting* The resulting fibre, however, differs from the ramie fibre obtained 
jv chemical retting. It differs greatly from silk waste, wliich the last- 
jj^nied resembles ; on the other hand it very much resembles the superfine 
pialities of flax* 

The product obtained is stronger, the fibres are more parallel, and it 
s easier to obtain long yarns with high yield. It is also possible to cany 
lit bleaching, at least in medium sizes, on the finished yarn, and even to 
isregard this operation in inferior products and all those which do not 
eed it owing to their purpose. The cost of retting may be estimated at 
5. 8 d. per cwt of China-grass in normal times, and the combing yield may 

0 up to 44 %. This method will render ramie-growing possible every- 
iliere, when advances in machinery have furnished the means of producing 
Ihiiia-grass by mechanical means. For the moment the industry ccn- 
iiiiies to be completely subservient to the Chinese hand-barked China-grass. 

1 otJier Liliaceae, Jute, etc. The method is perfectly well applic- 

t le to A^ave Americana, Agave sisal ana and Sanseviera ceylanica. With 
•^ard to the flesfiiy leaves, they must in the first place be reduced to strips, 
leir tissues roughly crushed, and the product washed after retting. The leaf 
areiichvma is reduced to a pasty mass easily carried aw^ayby water. Drying 
very easy, and may be completed in 2 to 3 hours, In 4 days the leaf is 
duced to perfect and very wffiite fibre. The retting of jute (Corchmis 
).) is also quite successfully accomplished. 
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..Pm-., a 

dZ s77' 7*'™''''“ ' i”J»*'riale. Auso«,ai RMiKi 

t<«P,e.,tet 7 -^naec, I, fasc, VI: ix, Rome, 
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GENERAL INFORMATION, 

$,{0 - Recent Researches on the Possible Transmission of Animal Trypanosomiasis 
Man : the Biological-Reactions in Human and Animal Trypanosomiasis with kIs 
ence to the Identification of the Virus(i).—i,ANPi£A.sxHi Alessandro,, in Aim: 

Rcale Accademia dei Lincei, Seric Quinfa, Rendiconti, Classe di Scicnze fi^iche, 
e mtwali, Vol. XXV, part 8, ist Half Year, pp. 601-605. K-omo, April 16, 1916. 

The writer wished to find the limits of efficacy of his serum in the p 
sence of the 3 viruses ; Lanfranchii, Evansid.nd gambiense. To attain this( 
ject, while keeping the quantity of virus invariable {0.2 cc.), he vaii 
the quantity of serum, using it in the proportions of : i - 0.5 - 0.25 cc.et 
The duration of contact of the 3 viruses with the writer’s serum, with ns 
mal serum, and physiological serum was 3 minutes in every case. The di: 
ferent mixtures were then inoculated into the peritoneum of white rats 
It was found that the serum had completely exerted its protectid 
action on the animals inoculated : ' 

with the virus Lanfranchii when the serum was used in dose? 

1 - 0.5 - 0.25 cc. ; with virus gamhiense, in doses of i cc. ; with r. 
Evansi, in doses of i - 0.5 cc. 

On the other hand, with viriis gambiensc at the rate of 0.25 cc. it] 
longed the course of the experimentally induced disease and with -i 
Evansi in the same amount the prolongation was still greater. 


(1) See also fi. Tuly 1916, No. 76;. 
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. Hecent Investigations at tbe Imperial Institute in London, in reference to Maxi* 
Tiiliana Fruits, Tobacco, Coffee, Medicinal and Poisonous Plants, and Silk. — 

of the lml>mal Institute, VoI.XIV, No, i, pp. r-44. London, January -March 1916. 

Cokerite fruits and oil from British Guiana. — The fruits of the cokerite 
n were identified by the Royal Botanic Garden of Kew as belonging to 
)ecies of Maximiliana, probably M. regia. Their structure is similar 
jiat of the fruits of Elaeis guineensis, and, like the latter, they furnish 
stiiict oils ; that of the pericarp and that of the kernel. An examina- 
of the samples forwarded to the Imperial Institute gave the results 
out in Tables I, II and III. 

Tabled I- — Percentage composition of Cokerite fruit by weight. 

Hracts Shell 53.h 

j'ericarp 17.0 Kcmd i 7 .u 

Averajie weight of a fruit 10.6 gms. 

Average weight of ii nut (fruit without bract or pericarp) , , . , 7.5 gms. 

.u'crage weight of kernel . , . 1.3 gins. 


Table II. — Composition of Cokerite oils. 

Tericarp oil Kernel oil ( 3 ) 


1 00“ C 

Specific gravity at ^ . . . 

Vclting point (in open tube). . 

Solidifying point of fatty acids . 

Acid value (i) 

Saponific-ition number (i) . . . 

Iodine number 

reliner value 

iisoliiblc fatly acids 

viiu-saiKjiiifiablc su])stancc . . 
vilublc volatile acids (2) . . . 

Jtsoluhlc volatile acids (2), . . 


28.6 
2 li.Ci 
ai.4 a. 


0.8668 

2;'!' 

24.2"C 

353.0 

13.0 
88.9 
S'S.fi % 

‘►,3 -o 


Tabi.e III. Pcrce-ntiige composition of a cokerite kernel caki\ 
calculated Jor a cake containing y'',-, oj fatty substance {4). 

Uatcr 8.6 

. \ True protein 14.; 

Crude protein 13 % , .. , , 

- I Other mtrugenous substances .... 0.3 


12.0 

4'3 


St.irch, etc. (by difference) 

Cetlufiisc 

Ash 


100.0 

N'utri live ratio i:j.6 

Xutrilivc units mS 

6 Xumberof mg, of potash for i gram of oil. 

-)Niuubcr of cc. of deciiiornml alkali needed tet nciitraU.se acidity in 5 gr. of oil. 

Vi Prepared at the Inipcruil Institute. 

41 flic kernels exaitained j 1.3 % of moisture and yielded 56,1) of fat. 
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p\om a comparison with the oils and cakes of Elaets guineensts j; 
Cocos nucifera it is found that those of cokerite are almost equal in val, 
The problem in the utilisation of this fruit is to design a machine by ivlij 
the nuts can be crushed. 

Nyassaland Tobacco.— Oi late years, tobacco has become the cli 
export article of Nyassaland. In 1914-1915, 3 3o8 948 lbs. were expo^ 
of a value of £ 82 715 (on the spot). This figure is slightly below that 
the previous vear. In 1915-16, tobacco growing covered 9042 acres. J 
most the whole of the exports go to the United Kingdom. The aver^ 
unit production was rather low in the last period of 6 years ; if ranged 
tween 305 lbs. per acre in 1912-1913 acre in 1910-1911. 

district of Blantyre furnishes nearly ^/g of the production. The vari' 
most grown are : “ Gold Leaf ”, " Warne ”, ” Conqueror ” and “ \\ 
Stem Orinoco From experiments carried out in the last 2 years by 
Nyassaland Department of Agriculture, it results that ” Gold Leaf ” is 
haps the best adapted variety for the greater part of the Nyassalandti 
where tobacco is grown. It is of good cropping power and seems to pr 
the largest proportion of light coloured leaves. Twelve varieties of tob: 
were cultivated in 1914-1915 at the Government of Nyassaland Fx] 
mental vStation. The crop samples sent to the Imperial Institute contair 
from 12.5 to 14,7 % of moisture, from 1.8 to 3 % nicotine, from i, 
2.9 ‘Jy of nitrogen, from ii.o to 12. (S and in one case, itS,2 % of ash.'I 
were valued (October 1915) at from 4 d. to 71!. ]ier lb. The ash always 
tained a good deal of potash, a few sulphates and a few chlorides. The In 
ing qualities of the tobacco are excellent. 

Uganda Coffee. — Coffee cultivation is making rapid strides in Ugar 
It is the chief crop of farms under European management, on which Co 
arahica occupies 9551 acres and Coffea robusfa 3l>7 acres. Coffee is in' 
planted with Hevea brasiliensis, which covers 4835 acres (the greater port 
of this area is planted with trees under 2 y ears old); it is alsoculticatw 
the different Missions, over an area of about 660 acres, and by the naiive? 
an area of 8692 acres (estimated). These figures relate to T914-1915, inwli 
years 18998 cwl; of coffee in the parchment (unhusked) of a value of £35; 
were exported. IVo samples sent to the Imperial Institute for exa 
i nation were estimated after liusking at 54 .s', to 55,v. per cw 4 , in Lonj 
(December 1915). 

Drugs supplied by African Sokmaceac. — The percentage 
hymscyamine (with wFich it is easy to prepare isomerous atroi 
now rare on the market), was determined at the Imperial Institute in 
cimens of Hyorxyamus muticus coming from the Soudan, and Datunt ' 
monium from Egypt, the Soudan and South Africa. The results wci 
shown in Table IV. 

While the seeds of D. Siramonium from the Soudan areof uoiiuhis 
value for the extraction of hyoscyamine, th^ leaves of the same species c 
ing from South Africa are well adapted for this purpose. In all cases, 
total alkaloids were constituted almost e.xclusivdy by easily cry stalli'! 
hyoscyamine. 
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iV' — Total percentage of alkaloid in the samples of Hyoscyamus and 


patura [percentage of dried substance). 

Hyoscyamus muticus : leaves and stalks 0.770 % 

ikiturn Sirammium from Egypt: stalks and fruits, ... o.i3« 

" ” leaves 0,320 

jj. Stramonium from the Soudan ; stalks, and fruit cjises . 0.13a 

seeds 0,096 

D. Slro-mcnium from South Africa; leaves 0.540 

yiediciml and poisonous plants from South Africa (i), — A summary of 


e results hitherto obtained at the Imperial Institute from a study of the 
llovving species ; — Senecio laiifolius, producing the " Molterno disease " 
livestock; — Acokanthera venenata; Ornithoglossum glaucum (((Cape 
mgkop “) ^ poisonous pasturage plant ; — Homeria pallida, causing great 
;5es of livestock yearly in the Transvaal; — Crotalaria Burkeana, causing 
e disease knovm as " stiff sickness " in livestock ; — Chailletia cymosa 
t pichapetalmi cymosum), known in S. Africa as “ Gift-blad ", one of the 
tilth African plants most injurious to cattle ; — Strychios Henningsii : 
Eastern Pondoland, by infusing the bark of this plant in alcohol, bitters 
b prepared which are used as an aperient ; the bark and the fruits contain 
kill unidentified alkaloid ; — Gonioma Kamassi which contains alkaloid 
{^h^rk\ Uesemhryanthemun Mahoni —the roots of which contain a 
re proportion of oxalate.s, a yeast (Torula), and the moulds Mucor erectus, 
oryzae, as well as Rhopalocystis nigra (= Aspergillus niger), 
used in the preparation of an intoxicating and poisonous liquor by the 
ives of the Transvaal and as yeast for bread by the whites ; — Raphio- 
:)iie divaricata : its root.s yield by fermentation an intoxicating and poison- 
^liquor employed by the natives; — Datura Stramonium; — Barosma 
nda — Kacmpferia Eihelae, the dried tubers of which are used in the 
pillar medicine of the Rand natives ; - - Bersana Tysoniana ~~ the bitter 
rkof which is used as a drug by the natives; — Chrysophyllum viridi- 
ho;/. and similar species ; from their bark a substance resembling saponin 
extracted ; — Vrginea Burkei — which causes heavy losses of livestock in 
iuth Africa : — Buxus .^facowani : its wood, knowm as " South African box- 
lod ” or Cape boxwood " is adapted for turning and wood carving work 
:e that of B. scmpervirens, when certain precautions are taken in cutting 
4 drying it. It abounds in the forests of Alexandria, Cape Province, and 
’’ more in those of Transkeian, 

Trinidad Silk. — A first attempt at silkworm breeding was made in 
iidad in r868, in which year Atiacus ricini was introduced and suc- 
'fully reared in that island. In 1893 there werre imported ; Anthe- 
^peniyn; Attacus cynthia ; Telea polyphemus ; Callosamia protncthea. 
i first named was successfully reared on leaves of Terminalia Catappa, 
second on leaves of tlie castor oil plant ; the cocoons obtained were 
lilerthan those imported ; tlie other two were not successful. Further 
fis prove that Attacus cynthia can be acclimatised in Trinidad. Boni- 
was imported there in 1907. Up to now its rearing has been ra- 

^ dSffalsi, B. March mis, X* 246, 



DIL PHYSICS, 
CHEMISTRY 
AND 

[CROBIOLOGY 


1080 i^OIL PHYSICS, CHKMISTKY AND MICROBIOLOGY 


ther limited ; it has not been attacked by any disease ; two breeds arc rea 
ed, one with’ vellow, the other with white silk. Crosses between these t? 
have also been made. In Trinidad there is a wild silkworm, Attacus hesjx 
us, which feeds on the leaves of Cascdfid sp. , it can be reared artificia]]' 
but the moths must be enclosed in cages for mating and oviposition. 

Specimens of cocoons of Bonihyx ntovi (yellow and white), 
cini and Atkicifs h&spCYiis examined at the Imperial Institute were foundi 

be of good quality. r • 

There is no doubt that silkworm rearing can be successfully establisli{ 
in Trinidad. Of the different species there tested, those yielding the be 
results are Bomhyx mori, and especially Attacm ricini, which stands higb 
temperatures and furnishes more easily handled cocoons. 

CROPS AND CULTIVATION. 

- On the Origin of“RedSoil”.-MAN.\ssE E., m GiormhdiGeoloAa Pratka.xi 

Year, Part IIl-IV, pp. 101-103, Parma and Pisa, 1915 (i)- 

Trial analyses were made of two red soils from the “ Montagna 
of Sienna, namely, a complete analysis, treatment with hydrochloric j 
in the presence of kaolin, attack by sulphuric acid, solubility in hot dil 
potassium hydroxide. From these experiments it would appear th 
i) the alumina to a fairly large extent, almost the whole of the ferric ox; 
a smaller proportion of the silica, and the slight amount of sesquioxidi 
manganese present, are in the form of colhudal hydroxides in the tuo 
soils ; 2) the rest of the alumina is mostly in the state of clay (kadi 
but also to a lesser extent in the form of silicates of aluminium, pota?<i 
and sodium with and without iron and magnesiniii (micaceous minerals 
3) the excess of silica must be attributed to quartz ; 4) while the li 
in the two red soils is due almost exclusively to caiciuin carbonate, ■ 
magnesia is only attributable in part to the carbonate of magnesium, the i 
belonging to silicates which arelittle soluble or insoluble inhydrochloricai 

In conclusion, the two red soils examined did not consist excliisiv 
of a clayey ochreons- quartzite matter as they also contained hydrox 
of iron in the colloidal state, accompanied by' gelohydrates of aliimini: 
and in smaller quantities, by silica and manganese. The two Sienna i 
earths present a great analogy in this respect with those of Croatia, wl? 
are considered similar to bauxites from the physical, miiieralogicaU 
genetic point of view. 

With regard to the genesis of the red earUi.s in iiuestion, the Ant 
is inclined to consider them as deposits ed’ colloidal solutions mixed v 
matters originating from the alteration and weathering of anagenetic, sclii: 
phylladic, quartzose, etc. rocks which in the “ Montagnola ” of Sienna 
company cavernous limestone, not excluding however the action oi 
ruginotis thermal waters slightly impregnated with manganese and char 
with carbonic acid gas. i 


(T)Ree Vinassa te Rrgtiy P,, “ Red Soil”, September 1915, pp. i i.ir 
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. Researches in Agricultural Bacteriology carried out in Denmark during the Pe- 
riod ~ Christensen’ H, R. (Director of the State A j,Ticiiltural Laboratory). 

Communication made to the Internaiioml Institute of Agriculture by its Correspondent 
penmark, Baron dc Rosmkraniz. 

These investigations were carried out during the period 1905-1909, in 
laboratory of agricultural bacteriology of the Royal Higher School of 
eriiiary Medicine and Agriculture under Prof. Weiss and, from 1909, in 
State Agricultural Laboratory, the direction of which was taken over 
tlie same gentleman. 

j _ Two j hi orescent denitrify Uff Bacteria. — These two bacteria, isol- 
d be the writer, are distinguislied from all other fluorescent denitrify- 
bacteria by the fact that they do not liquefy gelatine. One of them, 
r (knitrificans 5 , is capable only of reducing nitrates, while the other, 
c. denitrificans a, reduced both nitrites and nitrates (i). 

II. — New Principles of Analysis of Soils in connection wUh certain 
■f (7.S to the presence and distribution of Azofobacter chroococcum in various 
[•a (f soils, -- Preliminary cousidera.lions as to the progress of soil 
' arch in connection with rural economics ; the hygro.-copic qualities of 
^ in Denmark ; the importance of the methods of Rodi-RWALD and 
'jjCHbKLiCH for determination of lu’groscopicity, growtli in area of par- 
es of earth, the state of snbdivi.siori of soil ; on the need for studying 
reaction and basic qnalit}' of the soil, being pnqaerties closely bound up 
hits microbiological condition. After glancing at the i^rinciples hitherto 
ipted in bacteriological analyses, the writer gives notes on the result 
liis investigations of a nitrogen- fixing bacillus, Azotobacter chroococcum. 

I 'ieterniining the factors causing its presence in the soil, the method was 
pted of comparing an ordinary culture of the soil with other cultures 
) which large quantities of the microbe had been inoculated whose 
nfic behaviour in diflereiit types of soil it was required to study in order 
^certain whether tlie diflerences in the tendency to decompose given 
st:niccs are to be attributed to the microbiological or chemical enndi- 
jnf the soil. It was found that the preseiu'e of a growth of Azoiobacter 
solution of manuite (r litre <d' distilled water, jo grins of mannite and 
grins of bipotassic pliospliate) is a reliable indication of the presence of 
ic compounds of calcium and magnesium in the soil in question, and may 
liorm the criterion for determining the basic quality of the soil. This 
erhaps the first example of a specific jiroperty of the soil investigated 
niKTohiological methods. An analogous process is represented by the 
:figations of the presence in the soil of readily soluble phosphoric 
liA 

111 . — *V('u' Bioloetical Method for Dtiennination of (dkaline Carbonates 
(Snl. ~ There are soils which, when brought into contact with a solu- 
''f m.a unite freed from lime and inoculated witli A:ofohaetcr, are nn- 


f iCrdihldii tiif I'duoiUnkuniii: ((mJ InUiiii-nsttr.mkkiy.fn II, \'ul, XI, 

I -"''' a- I 

-AlOaOtf j„f iMndUnti^ds PUuUtad, \'ol XIII, ]>o ' lun*-. 
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oKW nfomote the growth of an azotobacterial flora. If calcium sulphate 
to added to tte soMon. all the soils do not behave in the same way; 
sJme a regu a, g^wth of the Azotobacter is observed, and no grorrth of , 
Xers ILse differences in behaviour are taken to be due to the perce, 
fee of' alkane carbonates, which varies from soil to soil. This furnisl 
the dements for a new biological method of determimng the content 

the sod between the Composition of the S 

and Presence of Plasmodiophora brasskae. - Applying the microb 
lol meS for determination of the soil reactmn, the Wri er was al 
to demonstrate the existence of a fairly close rela ion be ween the pre,c, 
of Plasmodiophora brasskae and the 

the reduction in the latter, the greater the likelihood of attack^ winch 
almost impossible in a markedly alkaline medium. I. Kor^lt. R.t\x i 
studied the relation between the behavnour of the sod and the prebcnce 
vSus grass plants, arriving at the conclusion that the terms 
and calaphilol plants ought to be replaced by the terms ba^fHd^ k 
phikus plants, or acidifugal and aadtphdous. Acidiphilous species «« 
L ■ Rimex aceioselta, Raphanus raphanistrimi. Viola tricolor Sclemk 
(?) annuus, Cynaphalium uliginosum, Spergida arvensts ■. and basipM, 

sncdts, Sinapis arvensis and Veronica agresbs {2). 

^ V. - On the Fixation of atmospheric Nitrogen by free Mtcroorganm 
— A comprehensive study of the most important researches in connecti 
with this question, and the results obtained by the Writers e.vpe 

In connection with the decomposition of Urea. — A prehmuj 
note to a study of the action of humus compounds on the splitting up 

urea into ammonia (4). . . i r • n • 

VII. — InvesiigaHons in reference to determining the Linie Keqmrcrm 

of the Soil (s)- . . 

VIII, — Influence of Humus on the Ammonificulion of Ureu, -- Ihegs 
crally adopted opinion that humic substance cannot supply organisms m 
carbon as a foodis incorrect. It results from these investigations thil. 
reality, many microbes capable of splitting up urea can not only utilise 
humic substance, but even prefer it to all the other compounds of carbon 
perimented with (laevulose, x\lose and various organic acids). There 
also organisms which possess the property of decomposing urea even in 
absence of any other organic substance, utilising it as a nutrient medii 


(1) Tidsshrijt lor Landbni^ds PlabUcavl, Vol. Xi\', p]). Copenhagen, 190;. " 

iralblait fur Bakteriaioi'ie, Parasifenkujuie unii InfdktionsikrankheUi'n 11, Vol. XIX, pp. >yy 
Jena, 1907. 

(2) With Kolpin-Ravn F. and Harder P. Tidask/ijt for J.andbruiiefs Ptatdedtl, \el. • 
pp. 430-476. Copenhagen, 1909, 

{3) Tidsskrifl j’or Lafdbni^els Plantmvl, Veil. XVI, pp. ;ji.>3-336. Copenhagen I'l")- 

( 4 ) CentralblaU fih Baktcriolo^ie, Paraaih’nkutuie uml Infeklionskrankluiit'n H. 

)). 130. Jena 1909. 

(5) With Larsen O , H. ; see BuHctinior Jfiimary 191 1, No, so. 
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Ler' 5 «>-mWK!, isolated and carefully studied by the 

I W ~ Twf f Capacity of the SoU for decomposing 

'' t^t ^ "7 <i«^"ibed by the writer presents tL ad^ 

‘7of nitr^^ adopting a substance made up exclusively of the com- 

" i un the microbes and con- 

iing no utihsable nitrogen or mineral substances (in this case filter 

:* <■« 

Formation of Xitric Acid in Stable 
„m and the Soil. _ A critical review of the literature on thi 
stion 

Researches into Peat Soils. - In the first inrt 
his work the Author deals with the characters presented by the florVof 
ulhvated peat soils ; in the second, with the chemical composition of 
: soils, and finally, 1.1 the third, with the microbiological state of pea 
1 brmight under cultivation. From this last point of view, he notesi 
It difference between peat beds formed by sphagnum and infra-aquatic 
: beds. 1 he former are distinguished by their feeble tendenev to split 
peptones, their high denitrifying power, their very weak capacitv fe 
imposing «llnlose and mannite. Infra-aqnatic peats exhibit a cliame- 
ly oppasite behavnotir, and it is of interest to note that these peal hi 
non to having a strong acid reaction, contain a considerable uimb 
.trogeu.h.xmg bacteria. It must consequently be supposed that the 
tence of these differences between the two formations \nll facilitate the 
y ot 3'et unexplored peat beds (4). 

7 "''”’”“/' ^’f’^^Feance of the Reaction and Basic Qualitv 
1 SO i - A report submitted to the International Congress of .Wicul- 
a Client m iqi.p and orming an exposition and a critical examina- 
^ the basic reac- 

^(il the sm , the putting into practice of the.se methods and their ini- 

aiice 11. soil research. It is indispensable that landowners should know 
wtmn and basic quality in order to draw logical conclusions S": 

«/■ f>'‘' Foil and the VHIhalmn 
-pia es. ■■ fhe triealcic phosphate found in bones and na- 

■'■t- kn" tra,( InldtO.„sk,.,nk),aUn II, Vol. XXVH. 

s h,r l‘l,i>>!,arl, \\.\ WII ™, , t, 

■' -t-i;,,. co„.,kwv.i. 

’"-'s'-iaM II, ; hiis^knn i,t l.iiijhriods Phiitlar.t Vnl \IX 

CiSV, ' ™ t:ak, |■.,r.ci:.„k„n.l. I, .ok- 

.n-. ]«p d|v,.,t. [tna, mi:. 
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tiiral phosphates is difficult to utilise in basic soils; the use of ferti^ 
of t^is kind must therefore be carefully avoided in soils shovm by micro])}] 
logical analysis (i. e. with Azotobacter) to be basic. On the contrary, tJ 
cannot be any relation between the reaction and basic quality of the soiil 
the one hand^ and the utilisation of superphosphates and basic slag 
the other, nor yet between the property of assimilating phosphates 6 iM 
of solution and the capacity of setting free acids, as for instance ace] 
acid from calcium acetate (i). 

XIV. — Influence exercised by Ihe Nature of Earths on the Bacteria u 
Chemical Condition of the Soil (2). 

S44 Conversion of Soluble Phosphoric Acid into Insoluble Phosphoric Acid in thes 
under the Influence of Physical, Chemical and Biological Factors. — Sio\lkij s 

KhicoHo-p}f(:ch'(iH CejhVho-xMnUviiWHHUH Vd.-iema (Agricultural Gazette 

Southern Russia), XVIIth Year, Nos. 33, 34, 37iuid 38, pp.6-7; 6-7; 

ami 6- S . K harko\', 1915. 

The experiments were carried out at the agricultural experiment St 
tion of Ploly (Podolia), where, for several years running, both by clu-niic 
analysis of the soil and experiments conducted in the laboratory mid 
open field, it was ascertained that among the principal elements of kit 
lity in the soil of the Station, classed as " tchernoziom ", the most deiicie! 
was phosphoric acid, that is, in a form which could be readily assimilate 
by plants (3). 

The object of the experiments was to study the intensity of fixatia 
of phosphoric acid soluble in water, added to the soil, under the influence 
chemical, ph\"sical and biological factors, in various layers of soils under 
different cultural condition. By biological factors is meant the actionj 
the micro-organisms of the soil and that of plants. In the experiments d 
dertaken, plants were excluded. Cousequetrtly only the fixation of j J 
phonis by micro-organisms was studied. 

The experiments were conducted with 4 different soils : April fa!h 
soil, i, e. that begun to be tilled in April ; soil which haePbeen uncultivate 
for many years ; kitchen-garden soil ; an.d finally the soil of an old oakuoi.Tii 
Two layers were studied in each of these lands, the one arable 0 to iji 
cm. deep, and the other below the first , from 17.7 to 35.5 cm. deep. PoreJ 
experiment a ‘quantity of earth corresponding to 1 kilogram in ahsohitd 
dry condition was taken. The experiments arc divided into 2 series: I 


(1) TidsxkHHfor Lundbyiiqd^ Planteavl, Vol. XX, pp. 90-10.,. Oipenhagcn, 19M.- 
Iwg's landwirhchaftliche Zdtum, year LXII, pp, 392-405. Stuttgart, 1913. 

(2) Sec B. June 1915. No. 682. " ’ |£i, 

(3) In the publication of the Department of .XgriaiUure « O.aj.cKO-xoMHncTiiOiiiy: 

iil)OMbiee,nT, r'f. Pocidu » (Agricultural Industry in Rms^ia), (1895-1913), Pctroura<l. j.i 
published in Russian and J'rench, it is statol, in connection with the Idoty Station (in i 
C ' pter u here brief particulars of the scientific work of the principal Russian Acricnli^' 
Experiment St.it inns aic gi\ eii), that its investigations in connection with the coitdii!'’ 
ullecliiigthecrmtents of the Soil in two principal elciiunts of fertility, nitrojicii airi ]'I« 
phonis, have gaine.l it a ividt reputation The results <,f the e.Nperiments suitnnnl i']'- 

this article supplenic..! those which aiTcared on page iSS uf the publication h. 
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g first there was added to each sample of earth in addition to water soluble 
jj potassium phosphate (i.33i2g. of 3.^05 g. of potassium nitrate 
order to observe how this addition affects the total fixaction (i. e. that 
le to physical, chemical and biological factors) of soluble phosphoric acid, 
experiments were made with the April fallow soil and the soil 
Jig out of cultivation. In the second set of experiments part of the soil 
gs treated with chloroform, to suspend bacterial life -and consequently 
le fixation of phosphorus by these bacteria ; the other part of the soil 
being so treated. The object was to differentiate the Sxation of sol- 
ble phosphoric acid produced by physical and chemical factors from the 
[^logical fixation due in this case to the activity of the micro-organisms, 
jie quantity of chloroform added was 50 cc. and that of phosphoric acid 
le same as in the previous case. 

To all the samples of air-dried earth 35 per cent by weight of water 
added, to stimulate activity of the micro-organisms ; in order to pre- 
»tit evaporation of water the samples were put into big bottle.s with ground 
[iss stoppers. During the entire continuance of the experiments (3 
oaths) the temperature ranged between 15® and 25^ C. The external appear- 
ice of the samples remained normal until the end of the e.xperiments. 

1 completion of the latter, the soluble phosphoric acid, which had re- 
amed as such in the soil, was extracted by distilled water, of which 
litres per sample were added. The duration of treatment with water 
i? 8 hours. Care was taken to shake iij) the solution every 15 or 20 
,iiutes. 

The results of the experiments are summed up in the appended Table. 
From the results obtained the writer deduced the foil owing con elusions : 

1) The process of fixatirm of \A'ater-s<duble ])h<^s])horic acid dcjyends 
ion the chemical and physical factors and on the biological factors of 
joil. 

’) The intensity of total fixation of the said acid is in direct relation 
he cultural conditions of the soil. . 

]) The intensity of hffa! fixation of the said acid increases with the 
litioa of potassium nitrate to the soil. 

4) The process of fixation of water sohildc ])hosplioric acid in the 
Klilornformed, i. e. the natural, samples of earth takes place with 
later intensity tlian in tlte chloroformed .samples, 

5) The total intensity of fixation and tlie physical and chemical 
itioiiof water-soluble phosphoric acid is U-s in tlic arable layer (from to 
j cm. depth) than in tliat lying imme<fiately beneath (from 17.“ to 
5 cm). 

ft) Tlie intensity of the process of assimilation of pliospliorus is 
Iter in the arable layer than in that imnie<iiatcly beneath. 

I'or better study of the phenomenon td' .issimilation of pliosplKwus the 
tuaku'arried out e\])orinieuts on tliebacterial flora of each of the samples 
'^dlcapalde of multiplying in ]Hplonise(l meat hunilhin, with agar or 
(lihiu- to (MH)i aiido 'iOfiT Itv calcnlating the iinmher of bac- 
‘^pergraui of alisnlutely <lry s<ul, dal,: weriM>l)laiiU'il fiV'iii which it may 
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Fixation of Phosphoric Acid soluble in water, in percentages of the quantih 
added to the soil (i. 3312 g. of Pg Og). 

In the layer from jl In the layer from 
0 to 17.7 cm- deep. i?.7 to 35,5 cm. do«p 

Fixation of water soluble phosporic add 


A. isi i’t'riVs of EKpCrinunts^ 

I. loUiUix;iUon(‘juppIyin^i put-.issiuiu 

uitraU*) 89.^987.93 — — :92.56'89,87 — - 

II, Tola! fixatioa (witiiout potassium 

nitrate) 87.1,183.04 — — 9,1.6486.92 ^ 

B. ind Scries of Experimenls. 


■3I-: si ^ 1 || 
1^1-' S'? ' H 'i 


?^il! I 


si 


I. Total lixatioti (in chloroformed 
soil) 

ir, Plij'sico-cheimcal lixation (in chlo- 
ruforiuccl soil) 

HI. Biological fixation duo to micro- 
organisms, or assimilation 


87.14 S4.04 84.06 75.28 91.64586.92 84.11 S3,; 
84.Q0 81,92 82,58 73.16 ^S9.94 S6).o5 Syn)\.y 
2,24 2,12 I-.jS 2.12 1.70 0.87 0.S2 in- 


be deduced tiiat the quantity of these bacteria increases with the iniprov 
merit of the cultural condition of the soil. 

As regards the relations between the quality of the bacterial flora ofri: 
soil and the intensity of assimilation of phosphorus, it is stated that there 
no possibility of ascertaining them by means of the data obtained. T)ie 
arc however some indications pointing to the existence of such relation.^ 


845 - Rapid and simple Determination of the Nitrogen in Liquid Manure by means] 

a Densimeter, “V ogel, in llUtsii'icrte iamhirtschaftlichc Zcifufii,', 36th year, >. jl 
pp. 277-27S, I tig, Berlin, May 13, 1916. i 

l^Iany endeavours have been made to devise a good method by uiiij 
farmers might themselves rapidly and accurately ascertain the valiiJ 
liquid manure, but hitherto without much success. Thus, voN Ahr ob*l 
ed certain relations between the specific gravity on the one hand aiidtj 
proportions of dry substance and nitrogen on the other by means of iilij 
a iair y accurate and practical method might be contrived ; Vov I'Kii irzl 
has also published some notes which suggested a certain relation hem 
the specific gravity and the content of nitrogen. 

rhe recent experiments of the writer Imvc .shown that there is <« 
a reliable reliition between tlie spwitk ijravitv and iiitroseii wlu« I 

order tThf. Vl ’ ^‘7 ','"^'"^"' **"■' the relation becoiiU'S, 

order to ho able to establish the relation dearly, 8o per cent of the l 
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fogen must be in the form of ammonia. The urine at the time of analysis 
ist therefore not be too fresh ; it must have been in the pit for at least 
to 14 It was also found that fairly wide variations of the nitrogen 

^tetit are accompanied by only slight variations in the specific gravity, 

^ that the relation differs according to whether the urine is from cattle 
[y or a mixture from different livestock. In cattle, urine relations are 
/re regular, 

On the strength of these observations the writer designed a densimeter 
^icli enables the nitrogen content of the urine to be rapidly ascertained 
til fair accuracy. His observations referred only to pure cattle urine, 
le densimeter very much resembles that for measuring the density of milk ; 
111 the latter case, it is immersed in the liquid in question and the number 
degrees read off on the scale ; the temperature of the urine should be from 
to if C. The greater the number of degrees shown, the smaller the 
iitent of nitrogen and vice-versa. 

The percentage of nitrogen was ascertained in the urine of a number of 
fiereiit animals by means of the densimeter and the chemical method ; 
was found that the result is almost the same by the two methods. The 
latioiis ascertained by means of the densimeter are as follows : 

Owiiiitiiy 
of iiitroRcn 

.specific ura\ii.y in i litic 

of urine vi urine 

I'p to 1. 01 Cp \<> j 

i.or-1,017 ■ 

I. ni 7 -j. (>::(» 3-4 

].oj7-j.o 3> f.(, 

m -7 

M(^rc th.!]! Mi»rc llvui 7 

Tlie densimeter consequently furnishes a means of examining themajo- 
()f the cattle urines used in practice, (hi the basis of these data it 
rssibleto calculate the quantity of licpiid manure to be used when grass* 
ris to be manured with a given quantity of nitrogen. For instance, if 
den.hnieter shows tlie proportion of nitrogen of 4 to 5 gins per litre and 
■grass-land i.s to be manured with 30 kg of nitrogen per hectare (2(>.8 lbs 
■acre), from (Sooo to 750f> litres (534-()()8 gallons per acre) of urine must 
used. 

The addition of a small quantity of water to tlie urine docs not very 
ichalfect the result, but a large quantity is injuri<ni,s. 

The densimeter is made by the tirni of Ht'oershoff in I/Cip7.ig. 

' Experiments on Humogen or Bacterised Peat (Thf \Vv>buniK.\pt.‘riuicinai .Siaii«»n 

'itlhv Royal .Xjjriciiltural Soci<.'iy of Etiglijul, Pol Ciilliiro I'Apt'iiimnls, 1015. IV). -- 
■UjiacKi-'R J A., in fki- Joutmtl Ilf th,- A .;fuui!iiri 7 ! S>ifi,fv .0 F.ii jimd. \'ol. ]<XX\'I. 
W’ -j- I'liUt'S <ru>. Eoiidoti. 00 V 

The humogen or bacti'rised peat of Frop. W. F. Ihvn'o.Mr.HV wascom- 
'^'MVitli nitrate r)f soda and with controls : i) in ]tots containing resiwct- 
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iveh^ oats,, peas and mustard ; 2) in the open field planted with oats. I'jj 
humogen used was of the chemical composition shown in the followim 
Table. ^ 


Chemiccd composiiion of the humogen. 



Dry sample 

Wet sample 

W'utvr 

• • ■ ■ 5149% 

7442 % 

Organic substances 

, . , . 25.66 

22.30 

Mineral substances 

. . , . 23.85 

3-28 


100.00 

100.00 

Total nitrogen 

. . . , I ' 49 % 

I '38 % 

Nitrogen soluble in water 

. . . . 0.08 

0.48 


Ill the pot experiments, in accordance with the instructions of Peq 
BoxtomlKy, bacterised peat was used at the rate of i part to 9 or 19 par 
of soil, i, e. 89.4 or 44,7 tons per hectare, and the ecpiivaleut of nitrate < 
soda used for moist iiuniogene was in the proportion of 20.9 or 10.4011- 
per acre. 

The results of the pot experiments demonstrate that under the cori 
tions existing when plants are gro^yu under gla.ss are regularly watered am 
looked after, a good dressing with humogen may produce a considerabli 
development of the green parts, and consequently promote the growth ol 
green forage plants, but it has no advantageous effect on seed prodiichoJ 
Under the natural conditions oi gtonTh in the open field it was not pos,dbl 
in ordinary crops to detect any advantage resulting from the u.se of hii J 
gen in quantities suitable for the practical farmer, or at the rate of 5 c 
per acre (i). 

Si7 - Growth of the Root System of Medicago sativa, — SiiiSTOVSKi;, in 
Pffccfi'dfi (The .t^TicuitunU ilazctte of Jynii! 

Russia), Voar NCIE, N(j. 30, pp. Khaikov, August 1915. 

The following experimeuts were carried out by the Pknt'Breoi 
Section of the Regional Agricultural Kxperi merit Station of Kharkov, i 
object being to study of the growth of the root system of Jti odic^if^o sahi’i'. 
its different phases of vegetation. 

Lucerne from a farm in the province of Kkaterinoslav was sowniu 
Rotmistrov boxes placed in the ground wil hout any cover and filled wi 
soil from a lucerne field of the Station. Sowing was carried out 011 the j : 
April, with ungerniinated seeds, at the rate of '10-20 to each box. Onl 
2-4 i\ra\ , all the plants except one were removed from each vessel. For 
time, namely until tlie plants had grown robust, they rvere watered evervda; 
they were then allowed to grorv under natural conditions, with orjv (] 
casional watering, once or twice a week. j 

The roots rvere sepamted by washing with water six times, mm 
when the plant hml readied the age of r, 2, 2 3, 3 and 4 moiithcj 


(i) See (In'; fhtIUU'n, May InO-, Xn, 
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of these operations 2 plants were used, one as control. The results 
{ the experiment are contained in the following table : 


Growth of the aerial and subterraneous portion of Lticerne. 

I Aerial portioJi Roots 


Vegetative phase ' 




coefficient (ij 


of tile plant 

General habit 

of the plant 



i 

0 


p 


- 



1 

0 

i 

1 

S 

1 

5 

y 



1 Htalk 

s 

G ' 

u 

Kj 




\ 



— j 

I Hlalk 

X 2 ' 

10 . 

44 : 

35 

„ 

— 

— : 

__ 

„ : 

I stalk 

17 : 

28 

51 

4.5 

— 

— 

~ 

— 

flov\wing 

tiil't 

37 

40 

103 

no 

75 

73 

7725 

8 030 

early lualurity ! 

tuft 

’ — 


104 

ro; 

75 

8g 

7 ^15 

9 523 

coMipJctely 

mature 

1 tuft 

■ 40. 

42 

108 

n .5 

102 

01 

r r Gfx} 

104G5 


[1 riic root coefficient is tlie product of the Iciieith of the root hy its iiorizotital extension. 


analy.sing the data contained in the tabic it is seen that the growth of the 
•t system of lucerne continues uninterruptedly from germination to 
etiheation. Nevertheless, it is nol unifonu. Up to the the age of 2 
)nths, growth takes place with a certain uniformity ; at the end of the first 
the maximum length of the roots was from 17 to i() cm,; at the end of 
e second montli 44 and 35 cm. and at the age of 2 T9 months, 31 and 45 
i:m the two following weeks, which fmin the pre-flowering period and 
ptal flowering period itself, the growth <d the root system was very in- 
peguiiigastlie result at the end of the third month a length of root from 
•310 no cm. So great a fluctuation in tlic growth in length of the root 
stem was not observed either before or after this period, The writer 
[ardsthks fact as essential in his investigations. 

It is interesting to note that the results of the experiments carried out 
the writer agree with those obtained earlier with the same plant, i. c. 
^nie, by V. G. Rotmistrov. but better specify the process of growth of 
root system of this plant, by establishing the |)eri(5d of tlie most intense 
'thin length. This it was lu^t possible to ascertain from the experiments 
loniisTRov, because he only separated the roots by washing 4 times, 
14 and 21 days after germination, and at the beginning of dowering 
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848 - The Taxonomic Value and Structure of the Peach Leaf Glands. - Gregor, 

T., in Cornell Unircrsiiy A^ncuHttral E Xpert meni Station of the .Veie* York Stale Ct,. 

of bulletin 365 , pp. + a plates. Ithaca, N. Y., November i(,]i 

Since the early part of the nineteenth century, the leaf glands ha 
been used by all systematists in the classification of peaches and neci 
tines. Recently some doubt has arisen as to the advisability of using tk 
for classificatory purposes because of their variability. 

In a large number of cases the glands are stable and can be safely us, 
to aid in the identification of certain varieties, There are also varieti 
in which the glands are exceptionally unstable, being on the border b 
between the two types reniform and globose — and having what might [ 
termed mixed glands. These mixed glands are of two kinds : one in whic 
the majority of the glands are reniform, intermingled with globose fornj 
the other in which the globose form predominates. It would be quite pos 
sible, a.s Carri^rE (1867) suggests, to distinguish a third type of gland ^ 
the mixed type. It is important that leaves should be chosen from health 
branches on bearing trees. It is also best to obtain a large number of leayj 
or to examine the tree carefully before making the final selection of leavj 
Mature leaves are best because their glands are fuU-sized and correctH 
shaped, while on young leaves the form of the glands is usually va<>i 
old, partly decayed, globose glands frequently have much the appear^ 
of reniform glands. 

The structure of the glands shows that they are true glands, lufi 
an upper layer of long, rectangular, secretory cells that produce a swe 
substance, the function of which is not apparent. After the glands h? 
ceased secreting they begin to decay, becoming brown on the upper sa 
face and slowly disappearing until almost nothing is left. This deca3-ins[ 
a very complicated process, being preceded in every case by a suberizatw 
and thickening of the cell walls. The spines of tlie leaf are very similar tot] 
glands in structure, having the same upper layer of long cells, but with ma 
more heavily cutiiiised walls. A study of the transitional forms indbt 
that the glands are merely modified leaf spines. 

The leaves with reniform glands are apparently the highest t)pe ^ 
the glandless leaves the lowest, with the transition through thedoix 
type. 

The serrations of the glandless leaves are very strikingly different f 
those on a leaf with glands. The former leaves are deeply and doi 
serrate, while the margins of the latter are always single and crenate. 
most invariably, when glands develop on a normally glandless leaf, 
serrations are transformed to crenations, indicating that there i.s a v 
close correlation between the glands and the crenations on the edgc5 of 
leaves. • 

In the appendix a list of 29 works on the subject is given. 
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and of Cycadaceae.-i. 

' ' ''"I r"’ n iztr V T‘7 h 

Hoot hodules Of Cycadaccae, Ibid., pp. 619-625 + pi XXIX ' ^ K-. ^ he 

,ry exanunation showed tliat the nodules of both species are practkaUv 

The root-nodules of Ceanothus americanus are modified lateral roots 
,y are perennial and increase in size each year by the formation of ^nt: 
nous outgrowths (branches similar i„ structure to the primary branch 
Each primary nodule and branch when fully grown shLs four zone 
an apical menstematic zone ; i) an infection zone, where the c“rtTcll 
Is are beconung iniected with bacteria ■ r'l a <-onicai 

my radially-elongated enlarged cells filled iith Bacteril b“nf 

Host tree from bacterial cells. ' 

The younger bacterial cells contain rod-shaped organisms, the cider 

es spherical bodies. Jhese latter are the " bacteroid ” condi ioi , 

:* active nitrogen -fixing rod-shaped bacillus ^ 

The bacteria, when isolated and grown in pure culture, can fix free 
inospheric lutropu, and from their structure, mode of growth and form i- 
,n of bacteroids evidently belong to the Bacilh,. mlicicolu group 
he paper ,s accompanied by a bibliography containing - references 
II. - - Amongst non-legnimnous plants it is now recognized that the 
,l/yzic«mm, !>,nhco.rp,nac. ami the genus have roo - 

dnlos, which are dehmtcly concerned with uitrogeu as,similation With 
en. he (,,v( Wnc, vie must be associated, because Bottomlky has isotoed 
»» the nodules ot f .yens not only liaaUu. r.dincola but also f 

Iholwhichorgani.snis are known to assimilate atmospheric nitroc^en Thev 

however of s,,ecnil interest because in their cortex a ven de£e 

throughout all the genera of 

Wiou with the nitronen to 

'S'* or a contin o I n ' ^•h«rl <>f 

*>''«-<luttheb iseof each ‘i i P^'t'enchyniatons cells is 

*' The nrese m '■''nditio'is prevail, bv . In.,. 

prt, uKc ot the alga stnnniates the pliellogen to produce. 
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other lenticels, from which and the basal area, a zone of tissue is producpi 
which encloses the original outer cells in which are the algae and bacteria 
The algal zone is continuous, except immediately below the lenticds 
extending from the base nearly to the meristematic apex. 

The' algal zone consists of a large air-space containing Anahaena ani 
Azotobader which is kept intact by papillate cells traversing it from botl 
the inner and other tissues. Badll us radicicola is chemiotactically attractfii 
to the algal zone, thus leaving the cortical cells in which large quantities fj[ 
.starch grains and sphaer aphides are deposited, and in Dioow, also taujiiu 
Ko algal zone has been observed in Macrozamia, Zaniia, Ceratozamia, aud 
Boit'cnia. but nodules are produced by Bacillus fadutcola and Azotohactcf, 

The Cycadaceae. a group with many primitive characters, are the on], 
nodule-bearing plants known, in which four organisms are associated tr, 
gether syrnbiotically, viz. two nitrogen-fixing bacteria, an alga, and \\ 

' cycad. 

A bibliography containing ii references is appended. 

850 - The Enzymes Zymase and Carboxylase in the Storage Organs of the Potato and St 
gar Beet. — BoD.VAii J. (Chmiiml Liihoraton- of Hk Koval Hungarian Station t.fpfe 
Physiology and I’athologA', Budapest), in Mathmat^kai « Tt'rmc'szdtudomdnyi 
(Bulletin of Mathematics and the Natural ,Scif’uet'?), Vol. 'XXNIll, Parts 3 and .i, pp. e-l 
610. Budapest, 1915. 

After reviewing the work of Buchner, Stoklas.\, Neubero, Maz: 
Palladin and Kostystchew. etc. the writer sets out his experiniemsi 
detail (summarised in several tables) as carried out on the tubers of sevu! 
varieties of stored potatoes and t)n specimens of thoroughly ripe sugar bcti 

Conclusions: i) Zymase can be isolated from the storage organ? 0 
the potato and tlie sugar beet. I'hese results agree with the observation 
of J. >Stoklasa. 

2) Even though in some cases there were bacteria in the ferraet 
ing liquid obtained, they did not exhibit the property of splitting up glucos 
in the presence of 2 per cent toluol, in the manner characteristic of alciij 
holic fermentation. 

3) The enzyme extracted from the tuber .suffering from the dhea: 
termed by Appel “ Bakterien-Riiigkrankheit ” (i) acts on thesolntioni 
glucose in such a way that in the fejrnenting lic^uid only traces of alcnbi 
can be detected, On the other hand, there is found the presence of an a 
cess of acetic acid due to the action of tlie soil bacteria (producing alcohol 
oxidase) on the alcohol formed by the activity of the zymase. The bad{ 
ria of the soil had entered in the spore form into the enzyme extracta 
from the diseased tubers, 

4) Under the action of the enzyme isolated from sugar beet sufi 
ing with bacillary gummosis, carbonic acid and alcohol w'ere produced 


(i) Cf ; CJ. Appel, Die Baktcrien-Ringkraiikheit der Kartoffd, in Fluiiblali 36 dcr />«.« 
Katsaiichcn Bioh^jschen AnsiaU Dahinn, . p. S<)r;Luer, Hantibuch der 

ten, 3r(U‘dUi()ii, Vol. I, pp. 398-399. Berlin, Paul Parey, ed., ipt,,,. 



_iC,RICOI,TURAr, BOTANY, CHiailSTRY AND niY.SIOI.OGY OF PLANTS IOg3 


cli smaller proportions than in the alcoholic ferment. This phenomenon 
1 remains unexplained. 

5) Just as in the zymase of yeasts, the presence of Neuberg’s 
boxylase IS also recorded in the zymase of potato and sugar beet. 

bj The fact that a product acting exclusively on pyrotartaric acid was 
aiiiecl. but leaving the sugar Bolution intact, a property peculiar to 
Ixixylase, shows that the latter may also be extracted from the zymase of 
: potato and sugar beet. 

7) In the same way as the carboxylase of yeasts, the carboxylase of 
potato and sugar beet is much less sensitive to a high temperature and 
iifferent antiseptics than the otlier zymases. 

- Investigations into the Part played by the Amylase in Potato Tubers. — 

r. BodxAr J. (Royal Station of I'lant Physi.;logy aiul Pathology, Budapest), Relation 
beuveon the amylase and sugar content in stored potato tubers, in Kiserlefoeyi 
(Bulletin of the Agricultural Stations of Hungary’), Vol, XVIII Part 
pp, Budapest. 1.J15. - n, Doby and Bodxax J., Amyhlse in healthy ’potatoes 

iuid m those sulfenng from leaf curl, llml. Vol, XVIII, l>art 5-6, pp, 056-068 4 ta. 
bli-s, 1915- ■' 

I. - According to the enquiries of W. Henxkbkro, the content of 
at 111 tlic potato mfluenccs its keeping powers, those kinds which are 
nil sugar exhibiting greater resistance to bacterial decomposition than 
le with a relatiYely large sugar content . A high sugar content thus seems 
lonstitiite a predisposition to rot, and it is of great importance from 
practical point of view to know thi.s content. 

The object of the present work was to examine the ix)ssibility of find- 
a relation between the sugar content of stored ]>)tato tubers in the rest- 
state and one of its regulating agents (enzymes) ; in other words to de- 
iiine, from the proportion of the corresponding enzyme, the total quantity 
Higar forming in the tubeis in the resting state, and concluding from this 
‘ther or not the tubers are adapted for storing. In the total quantity 
iiigar m the tubeis, there was also included the sugar consumed bv the 
pnitory process, because fioni the point of view of stoiage, it isinuioftant 
■certain the loss ot starch occasioned by the respiration of the tubers 
i he experiments earned (Uit were for the purpose of determining whe- 
the proportion of sugar in the tubei in a state of rest can be bumglit 
lelatienslnp with tlie activit> of the amylase piesent. The result of the 
'Wing determinations are given : proportion ot amylase in q tubers, pro- 
■m oi reducing sugai (glucose), proportion of lum-redncing sugar’ isac- 
and total sugar content of tlicse tubers. The expe^riments, whicli 
dminansed in several tables, gave the hdlowing results. 

»rise wa'- present in the tubers in a state of rest, 
hire is no regular relation between the propoition of reducing sugar 

L|2 ^ amylase present : the quantity 

f dig sugar does not always increase in proportion with the acti- 
/’i the amylase, 

relation can l)c found between the activity 
'diu .ist and tlie proportion ot non-reducing sugar (saccharose), 
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as also between tlais aot.ivity and tlie total quantity ol sugar. Tims, «• 
the inciease of activity ot atnylase, the proportion of total sugar ajid 
non-reducing sugar also increases, except in the cases where certain 
owing to their more intense respiiatioii, contain less sugar than tubeisui 
amylase of equal activity but weaker respiration. 

The knowledge of the activity of the amylase is of great importance k 
the point of view of storage of the potatoes, inasmuch as those potatoes rvlii 
contain amylases of higher activity are rich in sugar or their respiratiojj 
more intense. It is known, however, from the investigations of W. bfej 
BERG, that the tubers with a high sugar content are more liable to rot, 35 
that on the other hand tubers with more intense respiration undergo 
larger reduction of the starch content. 

Among the tubeis subjected to low temperature, increase in thesj^ 
content occurs in those in which the amylases possess greater actir-jiv,, 

ir. — The results by means of which Doby determined the charaat] 
istic properties of amylase in potatoes in the resting state afforded the|ioj| 
ibility of continuing enquiries into tins question. The ^experimentf; ^ 
canied out on carefully chosen potatoes from the test fields of the Ko; 
Hungarian Station of Plant Physiology and Pathology. A parallel si 
ysis was made of 11 specimens of healthy and diseased potatoes and 0.^ 
cimens of exclusively diseased potatoes, along 2 lines : it was ascertaiue/j 
what way the proportion of amylase is modified hist of all in the potato a 
state of rest and afterwards in the expressed juice of the tubers and (i! 
ing its storage. 

From these researches, it is concluded that a portion of theamykg 
present in the potato in the form of z^nnogene which is transformed 151 
an active enzyme towards the end of the resting stage ; this traiisfoniutiii 
however, takes place much more rapidly if the juice of the tnber.s is kqn 
the presence of an antiseptic. Ford and Gur'KTE, and also va.n L.ies, h 
endeavoured to determine the agents wliich produce this metaniorplioj 
They immersed the dust of germinating barley in papaine, which inerfa 
the activity of the amylase. There is reason to believe therefore tk 
the potato also, the action oft he proteolytic enzymes slowly translonist 
zymogeneofthc amylase into free enzyme during the winter re.st; thistr;i| 
formation is more rapid in the expicssed juice after the cell walls liavcbi 
destroyed, from which it follows that the action of the amylase Ixv'E 
stronger in the juice autiseptiealh^ stored. Fp to tlie middle of the perbi 
rest, however, the quantity (d zymogene i.s small ; it only' begins to 
at the beginning of January, and from this time onwards increased activ 
of the stored juice may be observed. It is well known that the ami 
of the potato is extremely sensitive. It follows that tlie greater tk 
tial activity of the potato juice, the less this activity increases during 
storage of the juice, that is to say, the more quickly it disappears. 11*1 
the quantity of enzyme in the juice is small and that of zymogene huge, 
many new enzymes are formed by autolysis from this latter] thnt iFc 
increase of tlv.m i;.; observable, in spite of the weakening and disappt'ar’'^ 
of the enzymes already present. Ontheoth(;r liand, towards the spring. 
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aiitity of zymogene constantly diminishes and that of enzyme increa,ses ■ 
isequently the action of the fresh juice will be stronger, but during stor- 
, it will no longer increase, and as the intensity of activity depends on 
. continual formation of enzymes by the zyniogenes, the weakening of 
. action will be evident. These considerations lead to the following con- 
;sioiis : the nearer spring approaches, the more the action of the freshly 
presses juice of the tubers will gain in intensity ; on the other hand, the 
■ivity of the juice prepared in winter increases but little during stoi’age 
t is maintained for a long time ; the activity of the juice prepared later 
[■eases rapidly, but is of shorter duration : finally the activity of the juice 
■pared towards the end of spring shows no increase and becomes less 
j less lasting. 

Other investigations have brought out the fact that the proportion 
niiylase in the potato (in the freshly prepared juice) is dependent neither 
tlic variety nor on the soil, but depends on complex factors tlie elucidation 
which reejuires further research. 

Tlie activity of the amylase is almost entirely independent of the size 
the tubers. 

Finally it was ascertained that, between the tubers of hc-althv plants and 
ise lrom plants suffering from leaf curl, there is no correlation in the ab- 
ate value of the amydase content ; on the other hand, the ratio enzyme to 
mogeiie differs in healthy and in diseased tubers. In the healthy potato 
.ie is comparatively more zymngene, and therefore more of it in'reserve, 
ui in the diseased ones ; the activity of tlie juice of the healthy tubers 
stronger and more constant than that of the diseased tuber--. These in- 
-tigatioiis therefore eonfinn the observations aceording to rvhich the 
rl of the ixrtato lerrf is aceompauied, not onlv bv luvcological but also 
chemical transformations. These researches likervise refiite the thesis 
lUsSEE, according to rvliicli, the cju;intity cd annUise is less in the selected 
tat(i and consequently resistance to disease wolild be weakened by .sclec- 
m . if this \eere true, tire amyhtse eonrcnit in tire diseased peitatoes should 
[(the less. Contrary* to this view, however, the observations of the writers 
rcc in their general eharacLer with those ,.rf Doiiv, inferred from tire chem- 
il coniirositiou of the healthy ami diseased tuber,s, and the ratios of 
■lOTtration of tlicir oxydases, according to which tire purpnrtion of tire 
irmc hydrolysing starch is not in ciirect relation to the state of health 
expel mients have shown that changes indeetl take place but tlrev arc 
: so subtle a nature that only minute analyses could make them clear 

Further studies are required to elucidate such questions as to whether 
ic clieinieo-pathological changes are brought about by pathogeiric plant 
tnwtc-.and to what extent theoptimniir of amylase ami the activation of 
, ■itlei by toreigir substances differ in healthy aitd in diseased tubers. 
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8« - Amount of Humic Substances in Decomposing Leaves (^boratoty of sd^s 

^ Agriculture of the University of Petrogracl) . - 'iRrjsov A . C., in 

nJLoamOcmm (Agriculture nn.l Sylviculture), Vol. CCL, year I<XX\I, pp. jp;.;, 

Petrogrtid, March iyi(>. . , . p at. 1 a. . 

Continitiiig his researches into the hiimihcatiori of the elements ubk 
constitute the vegetable organism (i), the writer now communicates „ 
results of his experiments into the quantity of humns soluble in water at 
dilute ammonia, produced in the leaves of maple and birch in d«on,po. 
tion • the influence of the conditions under which decomposition takes plat, 
a comparison between the two methods of determination of humic substanct 
namely the colorimetric method and the permanganate of potash nietbo, 
and the composition of the humic substances extracted from the deconip,, 
ing leaves ; finally he also gives the conclusions drawn on the basis of tie 

expenraentSe bireh leaves were employed. I| 

maples leaves were chosen on account of their richness m tannic substanct 
which, as is proved by the writer's early work, should play an active pan 

the formation of humus. 11 ., 

The leaves were taken in September, that is., when already yeilov 
a number of them were taken from the tree, so as to have a product j 
far advanced in decomposition, and the rest were gathered from the grtici 
a order to secure the bacterial flora, which, under normal conditions, pU 
a part in the decomposition of maple leaves, hor some days, the leavesg 
thered were dried at a temperature of 15-17^’ C.. 5 g^nis by weight weretb 
put into each capsule, and 15 cc. of water added every day for a period 
40 day's, in order to keep the conditions of decomposition constantly fuvoi] 
able; after this first period, during the following (K) days, only locc. 
water were added, with a \dew to avoiding excessive moisture, as about un 
third of the leaves were already decomposed ; on the expiry of lou da 
only 5 cc. were added. In spite of the addition of tliis large quantity 
water, it may be assumed, in view of the constant temperature oi 
that the decomposition of the leaves takes place under the couditinib 
which it would occur in the case of incomplete water saturati<»n oft 
leaves, the saturation really only having been complete for a comparative 
short time in these experiments. In addition to distilled water, t 
leaves were, in order to allow of inoculation by their resiiertive niici 
organisms, wetted occasionally with some drops of water in which has 
decomposed on the ground had been steeped, the said leaves having 
taken from the same tree as those used for the experiment. 

The decomposition of these latter was carried out in an incubator 
a constant temperature of 36-37^ C. , whicli was selected in order to liasltnt 
process in question. 

The determination of the humic sub.stances was made after 4A ■ 
25,40,66 and 100 days from the start of the experiment. Kachtime4dhl 
were taken, two for ascertaining the quantity of dry matter and, atti 


(i) Set! D i(U5, .117, anti ri^-^ ; /i, Jamiary inifi, Ko. ri. 
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rds, the composition of the organic substance of the leaf, and the other 
, for determining the quantity of humic substance soluble in water and 
moiua. ^ Two ammoniacal solutions were used, one to determine the humic 
,stance insoluble m water, and the other to estimate the total quantitv 
this substance, fhe determinations were made by the two methods 
aely the colorimetric method and the permanganate of potash method,’ 
The results furnished by each method were compared, and the accuracy 

he colorimetric method in particular was shown ;the results of both were 

I great degree parallel, but reasons are stated for the preference given to 
permanganate method, which enables the work to be done much more 
idly. 

the results of the experiments on maple leaves are eonibined in the 
lowing table. 


Qmiitily of humic sitbslanccs produced tn decompiling maple leaven 
constant tempera! are of 37" C., tehen these leaven arc incvmpictch im- 
‘luitcd with Wilier. 


Part soluble in water. 
Per eeiit. 


l^ait s(.itii|)!c ill animrjiiia. 
Per eent. 


Total Krccntatfc 
soluble in ammonia 


N'uuilxT (ii days 

Relatively 





alter bo^iiitiitijj 

ol gS|KTimCllt 

Relativciy 

Relatively 

Relatively 

Relatively 
to amount 

of 

to aintjHiil 

of 

to ma.'cimuiii 
ipiaiitity 
of humic 

to amount 

of 

to maximiitii 
quantity 
of hujiik 
substance 
produced 


decomposed 

leaf 

Ruhstame 

pn.iduL'cd 

deconi]Kisfcl 

leaf 

decompi.*se<j 

leaf 

1 

1. 16 

07-3 

l.Oi 

77.D 

2.19 

8 

i.yz 

100,0 : 

I,. 17 

lOO.O 

2.79 

1> 

1.27 

3 

1.23 

85 9 

248 

16 

1.07 

75 o 

I I ' 

73-8 





2.24 

2.3 

1. 10 

'‘ 9.5 

1.71 

97.0 

2.S1 

40 

0-53 

.U-i 

OQ.) 

5 .V 7 

I 54 

66 

0.64 

36.5 

056 

28.7 

1.22 

100 

0.50 

27-4 

0,94 

77'4 

1 .48 


Relatively 
to niaxitiium 

<iuaiitity 
of htl tnir 

sul)slance 

produced 


86..j 

1 00.0 
8S 8 
73-8 
83,} 
44-3 
32-4 
- 37-7 


he r. t,o between the proportum of huiiiic substance soluble in water 
Ui t ^hible m ainmoiua is not tlie same as for the nia],le Ic.avcs (being i • i 

It was 

tails 1 nwc thorough drying of tlie decomposing le.ives 

it W "" of 'fto humic matter, ami tliat this is 

»abh the cause of the fliictimtions still observed iii the table repro.iuced 

»f water-soluble humic substance varies 
h hi. dccoiniwhed leaves ; for instance, for aiitumii leaves of the 
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u wLirti have iust fallen, after 4 days’ decomposition this contenij 
per S aid represents about 50 per cent of the total content of 

substance^ decomposition of freshly fall, 

mvole leaves, the quantity of water-soluble humic substaj, 
autumn map _ ^ f Jls off, a contrary phenomenon to what a, 

'"”lT seeing that the source of the humus is not the uhl 

Se vefetable'substa^ce.but only some of its particular constituents. | 
SSromthisthat it is during the first period of its decomposition tl, 
vegetable residue takes the most active part mthe formation ofthes, 

humus, ^ henomenon, namely, initial increase followed by ^ 

seouent reduction of humic substance, is also disclosed m the case of a, 
r^racal solutions of this substance. These facts prove^clearly that h»s 
“ibstance is chiefly formed during the first bnef period of decom^,,!, 
of vegetable detritus. Then, evidently, this substance itself is party J 
compied and passes partly into other forms of hmnic combmatiom, 
compose ^ quantity of water-soluble humic suhsta 

and that soluble in ammonia varies with the different leaves undergoi 

decomposition and the different periods of the process. 

- _ The content of humic stibstaiice in decomposing leaves depem 
on the conditions under which decompo.sition takes place ; it declines «li 
repeated desiccation of the leaves occurs and to any considerable 

5 Although the decomposition of the vegetable residue lasted ii 

days the quantity of hnmic substance formed in the first 8 days 
increased, and after 156 days its solubility in water had completely ^ 
appeared. 

- On the Nutrition of Green Plants by means of Organic Substances. 

CiRO in Mi ma Reak Accadmia dci Ltncei, Serie Quinta, Rendiconti, Classah h.f 
fisiche, matematiche e naimali, Vol. XXV, No. 9 , pp. (549-65.V figs. 3 . Rome, May 

Work carried out in the Laborat<.uy of Agricultural Chemistry oit 
Royal University of Bologna. 

' In order to ascertain whether plants can live in darkness, prom 
organic matter is present in their culture medium, maize plant? m 
arown in a sterilised nutrient solution to which glucose had been added 
solutions of I, 4, 6 and ro per cent, One plant without glucose was kept ?.i 
control . They were kept for comparison , some in the light , others i n d arhe 
Their growth was observed and they were examined for the preseiice| 
absence of starch in their leaves. Tt was found that even when the pbi 
are under conditions which enable them to absorb glucose thrmigli tb 
roots, no formation of starch takes place in darkness. Further, thefflt 
suitable degree of concentration for the glucose seemed jto he i to 
percent. 

In order to ascertain whether the plants treated with glucose hadp 
duced starch in their leaves, even in the absence of carbonic acid, a w 
in nutrient solution with glucose and a control plant were placed in 
airtight glass vessel containing a dish filled with caustic potash. So: 
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of the plant were covered with strips of black paper. On the follow- 
ay the starch reaction was tested on some of the leaves, and it was found 
the leaves of the plants cultivated in the sugar solution only showed 
reh reaction clearly on their parts not covered with black paper, while 
lose of the control plants the reaction was negative. 

Ill order to ascertain whether starch was formed at the expense of the 
)se by direct synthesis, or indirectly by a photosynthetic process at 
xpeiise of the carbonic acid as a result of its complete oxidation, it was 
ed to ascertain which part of the solar spectrum might possess most 
-lice on the phenomenon. For this purpose, the previous experiment 
repeated, but the colourless glass of the vessel was replaced by blue 
, For control of this experiment, a plant cultivated in a solution 
roin glucose was placed in a glass vessel of a similar colour to the preced- 
,iie, but without caustic potash, and carbonic acid introduced. In 
daiit, as in that of the previous experiment, the starch reaction was ne- 
'e on some leaves, on others slight traces of colouring w'ere showni. 

This i.uggests that for the formation of starch in plants growing in 
^ar solution, the same light rajs are essential which are rcs]X)nsible 
he chlorophyll function. The reaction obtained with the blue glass 
muck below that obtained with white light, and was equal to the reac- 
sliown by the control jdants kept in the coloured vessel in the presence 
rbonic acid. 

It was then thought that if, with a plant growing in a sugar solution, 
ormation of starch takes place in consequenee of the complete oxida- 
of glucose, by removing from the atmosphere not only the carbonic 
but the oxygen as well, the starch would be prevented^ from forming 
le glucose could no longer oxidise. A plant grown in a sugar sol 11- 
was therefore placed in a hydraulically closed bomb containing a 
full of stick caustic potash and Idled with pure nitrogen. The 
'll reaction was negative. The experiment repeated several times 
led the same result, although the plants still retained their ntality. 

In order to check the pret'cding experiment, the plant was kept in the 
b without the tube of caustic potash, and in an atmosphere deprived 
■xygen. containing in addition to the nitrogen little carbonic acid; 
starch reaction was always positive. 

The results of these experiments tlnucforc show th.it : 

il Plants cultivated in glucose .solution show the presence of 
fhin their leaves, even in the absence of carbonic acid, but oiilv 
inu the light; 

2 ) The region of the solar spectrum which is most effective in the 
ituion of starch, under the alxn'o conditions, is the same one which is 
't active in the chloropliylliau function ; 

j) Hants grown in a sugar solution in an atmosphere free of 
5 onic acid and oxygen, do m^t form starch in their leaves even 
sn exposed to light. 

Jhe logical conclusion is that t he sugar absorbed ])y the roots is oxidised 
^^iiitcTior of the plant itself by the atmospheric ox3Y;cn until carbonic 



1100 AGKICTJLTURAL liOTANV, CHEMISTRY AND I-H«IOLOOV OF^PEAXls 


acid gas is formed, which gives rise in the leaves to the formation of starj 

as a consequence of the chlorophylliaii function 

The glucose absorbed is readily oxidised in the p ant This also ag,, 
with the experiments of Molliard (Complss RcMcl Acadenue des Sti, 
«S.I4I, 38o-ic) 05), who, in plants treated with glucose found a gre„ 
degree of acidity, which is a sign of the incomplete oxidation of the ^ 
^ The investigations will be continued, chiefly with substances of tlie,, 
matic series, which are also presumed to be energetically oxidised by pla,, 

854 - The Influence of Boron on Plant Growth. - i. ' 

^ E.vix-rimcuU.l Statimi of the Royal .t*vii-ultuml .Socio y of Imslan.l. 1 ot-C.,ltee 
riments lijil W Ttc inlHienoc h Boron O.mipotnids, on 1 ) Wheat, 2 ) Barley], •„ 
loumaioflkc Rovid .UriciiUural Social f of Endand Vol. LXX\ I, pp. 3.t7'S5i -it. 
Eondon, ..n,v-n. Cook p-.C. (Physiological Chcn.isi, Ilure-an C'i™.stry v. s.,, 
of Agile.), /ouol.il 0 / .i'^iicitltuml Kacarcl!, \'ol. \ , Xo, 19 , pp. 877-S‘)'>. Washing,, 

j Duplicate pot-experiments with boric acid and borax upon ivii 

and barley ; the quantities of the boron compounds used weie from w,,j 
to o.io per cent, of the element as reckoned on the whole content nfta 

On considering the results obtained the following conclusions iiiayi 

drawn : _ 

1. Germination, is retarded when iinytluiig over 0.003 coit. 
boron is used, and even 0.001 per cent., more especially with borax, sttr 
to delay germination. 

2. Anything over 0.001 per cent, of boron, either as boric acid or bora 
will prevent plants from developing and forming grain. 

3. A toxic influence is shown with 0,0005 per cent, of boron, bui«i 
quantities not exceeding 0.00025 per cent, there is a slightly stimuli 
effect. 

4. The effects generally arc more marked with borax than w; 


boric acid. 

II, — The experiments repoited were made in connection witii 
cooperative study of borax and calcined colenianite (i) as larviciilrsi 
the house fly (2) conducted by the Bureaux of Bmtomology, Chemistry, a 
Plant Industry, of the U. S. Department of Agriculture. The object oft 
present paper was to determine the effect of boron -treated horse mam 
on plant growth, and to study the absorption of boron and its distribiiti 
in the roots, stems and fniit of plants grown on soil fertilized with tliisn 
nure and on soil fertilized with untreated manure. The plants (ivlio 
beets, tomatoes, cowpeas, lettuce, soybeans, potatoes, corn, oats, radisli 
string beans) were grown in pots in the greenhouses of the Department a 
on open plots at Arlington Plxperiinental Farm, Va ; Dallas, Tex. ; Orlaii' 
Fla. ; and New Orleans, La. At least four pots for each treatment v 
employed in the pot tests ; the plots at Arlington were of an acre a 
the others about of an acre; the tests with lettuce were carried out 


(1) Hydrous bonitf of calcium, Cfr. Manual 0/ Mincraloi’y, i:Uh- 

(2) See B. 1915, Nos. 64 ami 117. 
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The general conclusions may be stated as follows ■ 

I. It apparently made little difference in the’ auantitv nf 
.sorbed by the plants tested whether boron was added to the soil as bo ax 
as calomed colemanite, The addition of lime with borax had no dX 
: effect m preventing the absorption of boron. Wheat and oats ahsorl^’ 

ratively large amounts. ^ com 

cowpeas and tomatoes grown in pots in the green- 
„SC« contamed Won prmc.pally m the tops of the plants, and, wifh the 
ception of the beets, comparatively little or none in the roots. 

3. T e^ ruit of the tomato plants contained only traces of boron 
,ilc the fruit of the cowpea contained large quantities, hcttiice grown 
,te greenhouse absorbed boron in proportion to the amounts pLent 

4. Potato^ grown in the open showed, when mature, a small amount 
toron in the tops and relatively large amounts in the roots and tubers 

5. llie leguminous plants, string beans, soybeans, and cowpea ' 
ich were very seasitive to ^ron, showed, when grown in plot tests a 

6 . Radishes grown in plots contained much larger quantities of horo„ 
the tops than in the roots. Analyses of entire plants of S' ^t ^rn 

is, and oats growm on plots^in the South .showed absorption of boroTi ’ 

P'-^t-’cntaiiicNl ■ 

■ t S'" P’-’ts showed the presence 

aad-solub e boron wh. e several similar sample of .soil from certain 
rci-trea ed plots idiowed im ac.d-solublc boron. Usually more solub 
ran was found in the treated soil than in the control soil ' 

«. The yield of wheat from a plot heavily treated with borax was 00 
rceut. of the nianurcxk-oiitrol yi.ki and was greater than the sdehl nun 

*“ “1 te 

T The yield of tomatoes in pot teds was unaffected when borax w.ts 
Win amounts giving o.ooiS percent, of boron in the soil, but 'when 

«' » w.a»r «= ,1,:. 

P were. I oiirtcen references arc (piotcd in the bibliography (i). 
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855 - The Influence of Strontium Salts on Wheat ( riie wobum ExiT«nm<;ntai stuir 

of the Royal Agricnltiiral Society of Engl:^nd, Pot-Culture Experiments, 1915, i_ jj 
Hill’s Expethuents fl). — VoelckerJ.A. in The Journal oi the Royal 
Society of Vol.EXXVI, pp, 344 - 3 -l<' r pl- i'-. Dondon, 1915, 

Little being known about the action of strontium on plants, dupHcaj^ 
pot-experiments were made with sulphate, nitrate, hydrate, chloride, s,^ 
carbonate of strontium ; the salts were applied in quantities supplj^j, 
the element of strontium in two different amounts, namely, 0.05 per cen* 
and o.io per cent, reckoned on the whole of the soil used. The soil 
of light and by no means rich character, and twelve seeds of wheat wert 
sown in each pot on November, 1914 ; the crops were cut in August, imr. 
The results are summarised as follows : 

1. Strontium in the form of the sulphate, hydrate, and carbona; 
is, when given up to o.io per cent., practically 'without effect either, 
the germination of the seed or the increase of the crop. 

2. Strontium useed as strontium nitrate produces an iiicreiise 
crop, but this cannot be attributed to the presence of strontium. 

3. Strontium applied as strontium chloride has a retarding effect o 
germination, and when used in quantity approaching o.io per cent, , 
strontium, has a distinctly toxic effect. 

S56 - Experiments in connection with the Assimilation of Potassium and Sodiui 
Ions hy the Sugar Beet --S^TOKLAs.^ lvuus,,iii Hipckmnchc ^cUschiit, Vol. 77. y,i;. 

and 4, pp. llcrlin, March 1916, 

A discussion of the experiments of other scienti.sts is followed bv j 
description of those of the writer ; the object of tiie latter was to deterinbe 

a) The value of potassium chloride and sodium chloride in the |J 
duct ion of substance in the root tif the beet ; 

b) WTiy calcareous soils promote assimilation of potash by the 1» 
and increase the weight and sugar content of the root ; 

c) The behaviour of calcium chloride in the presence of potassin 
chloride and sodium chloride ; 

rf) The infiuence of sodium and potassium chlorides on tlic dewk 
ment of the sugar beet in the different periods of grf)wi:h. 

^For this purpose sugar beets " Wohantas Zuckerreichc ” (Whli^nt 
variety rich in sugar) were planted, one in eacli pot containing iS kgd 
earth manured with different doses of salts. During these cxperiniciiS 
divided into 5 series, the following facts were ob.^cTved ; 

1) potassium chloride and sodium cbloridi: increase Ixffli t)ie ueij 
of the root and its content of sugar if used sei.^arately in a decinonml; 
lutinu. ilie potassium ion produces a greater increase than the sodium i* 
so tkit it is really possible to attri])utc a specitic action to it. 

2) A strorpeer concentration of the sodium chloride N.)rcMiIu 
a reduction of weight and sugar content in tlic' ror)t. In this coiiccntriith 
potassium chloride also fails to promote l lu* growth of the plant. 
stronger concentration of potassium chloride X.) rediK'es the percentaj 
of dry matter m the root, and conseipK-ntlvthe total quantity of sugar M 
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blit the percentage of sugar in the root is not changed to any marked 

3) An increase of the dry substance and the sugar content is secured 

adniimstcring sodium chloride and potassium chloride together \ 
biologically balanced salt solution, in which the toxic action of the tw^ 
s ,s mntiially neutralised, then forms in the soil. To neutralise the toxic 
pc-rties ol a h. solution of potassium chloride onlv a 2/,„ x solution 
odium chloride is needed. ' 

4) Calcium carbimate employed in a a/w N. solution in the presence 
orresponding quantities of potassium chloride and sodium chloride not 
,• acts favourably on the growth of the root and its sugar content but 
,«o able to counteract the toxic effect of abnormal quantities of potassium 
,ndo or sodium chloride administered either separately or together 

“’stained by using 

j salts (I^Cl, ^aCI and CaCOjj togethei. Calcium carbonate csiieciallv 
:iiot(\s the growth of the root. ^ 

5) I he toxic effect of potassium chloride and sodium chloride is 
iiteracted by calcium chloride, biU this phenomenon affects rather the 
tent of sugar than the quantity of drv substance. The maximum 
,ir ])roduction was obtained by using the 3 chlorides together. 

6) Sodium chloride and potassium chloride do not promote the <^rowtli 

ihiiits durmg the first 2 periods of development (after 27 and S7da^’src•• 
.tuviy), If used separately ; but if employed together, the production of 
dable matter increases. In the 3rd period of growth (after 7(1 davs) when 
bevt ,s nt a more advanced age, the effect of potassium chloride far 
eds that of sodium chlondc. On using both salts together, the increase 
>rodnction in the third period is not equal to that in the ist and -.ml 
Of] of gro\\-th. “ 

7) I he anatomical change.s in the plants arc highly characteristic 
ofrissiinn chloride and sodiiiin chloride are not used together in the uid 
«i nf vegetation. Potassium chloride produces well developed, fern 
■e-, lauly fine, not very curly, having a leaf .stalk rich in chlorophyll 
k sndmm chloride results m softer leaves, with a fair amount of curl' 

With leaf stalks reddish at the base 

The potassium ion therefore has a great influence 0,1 tlie Ann con- 
ei]t\ of the leaves and jiromotes the formation of chlorophyll, thusformiu<T 
aiiportant factor in tlie prnccs.s of assimilation ^ 

The sodium ion appears to inflnence the growth of the cpideimi.s of the 
lit .Jid to a le.ss extent the proccs.s of assimilation 
h was also detetmined in what measure the potassium ion and the so- 
siiied ' tl'c beet iilam. ITie lollnu ing were tlie results 

cehwlf!''' 1“ its maximum when the two chlorides 

®<ie ahine'w!,!! i,rtt'’soii;" 

1'’®* ‘“'si-'s where the soil lontained either sodium chloride 
1 ti suim cliloride or both togetlier, in different conccnitrations. 4,16 gnus 
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of Kfi were required, on the average, for the production of 100 gruisi 
.saccharose. 

(C) The quantity of .sodium ioas assimilated is related to the quautit 
of potassium ions, btit, according to the analyses made, this relation vaii^ 
very much. 

PLANT 85 7 - « Thule 'b a Variety of Wheat suited to Central Sweden. - n^lson-ehle u ^ 

.REEDING Utsdihimrniniis Tiilsknft, XXVlh Year, Part I, pp. 5-23. Miiliuo, 1916. 

During the period iS8()-i9i3 wheat growing in Sweden increased a) 
most twofold, thanks chiefly to the .selection work carried out at the e}jpe. 
rimentai Station of Svalof, for the purpose of combining in a single vanq,; 
the high productive character of the be.st types with the “ cold resistance'* 
character of the native Swedish wheat. 

The increased productivity of grain however was anything but nnifon 
hroin a maximum of 200 per cent in the districts of Hallands, Malnibhiisat 
Kristiastads, and generally thronghout Southern vSweden (Scania), am 
nimum of 20 to 30 per cent is reached in the central provinces (Svealantj 
\Vhat is the sea.^ioii of this? In Scania, during the period 1889-1913,1 
native wheat was gradually replaced by more productive kinds, while ti 
area sown also increased. On the other hand m Svcaland this substitiitif? 
was only pos,<ibIe within very narrow limits, chiefly owing to the speeja 
climatic conditions, which involved very cold winters and long pt-rioiji 
of drought in summer. I'or the wheats to be cultivated in the (xiitraj 
provinces, therefore sufficient cold-resisting powers an<l earliness are reqwrd 
to ensure normal ripening and a good yield of grain. These circmnstsiK 
render the work of hybridisation and .selection very difficult, as it 
necessary to exclude some of the types which, though among the best, 
point of yield, are not sufficiently resistant to low temperatures. 0)i li 
other hand, the increase of the area under wheat in Svealaud, tk gc*: 
quality of the soil ami the conditions of the agricultural enffironment, wk 
are as favourable as possible, fully justify all the investigations and m 
which have for their objetT the creation (d' tyix>s Ix'tter adjqrted bti 
climate, and at the same time haffing a. high cropping i»wer. 

From 1904 onwards the writer has been working at the followinij pa 
blenis ; i) the improvement of local native types by selection ; 2) cicid 
of new kinds by crossing with the native form ; among these crosses tlielja 
results were obtained by hybridising the native with the “ Pudcl ” ; and a 
terwards, by perfecting the resulting ^noducts by continuous workofselJ 
lion a new' variety was fixed, Thule /, presenting tlie following .scheuKj 
characters ; 

Uiido rimlc 

I’l'Luiuctivjty , . . 

ResifelHJice to cold 
Resistance to rust 
Rigidity of culm . 

Earlincss 

Quality of grain , 


{.) 

+ (t) 

■1 -h 

(-f) 
{ f-l 
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As will be seen 7 We I represents a combination superior as regards 
ifacteis to that ot each of the parents. In productivity (tpa-i lbs ner 
e) it is nearly equal to the ; Pudel ” (3930 lbs per acre) but is con- 
trably superior to it m earliiies,s and cold resistance, as was ascertained 
ticularly dimng the winter of 1912-1913, when the sowings were very 
cli injured by the low temperatures. 

77 ««fe U. resulting from the same cross and isolated by the writer at 
,l6f, IS stil earlier. It is as early as the native tyqie and is more productive 
„ nuk I. Jh^e two kinds are distinguished from the native Swedish 
iety t>y tbeir igh resistance to rust. There is consequent! v no doubt 
t the Ihule wheat is superior to all others hitherto tested in Svealaiid 
;re it may be introdnced with the certainty of success. 

As regards improvement of the native varieties by direct selection the 
e line 075^ (of hatorpshvete) from Svalof was cultivated for 3 years at 
inia. It IS distinguished by its higher cropping power, and could perhaps 
nish good material for crosses. ^ 

Although the 1 Imk wheat is very resistant to cold, it still remains infe- 
to the native types ; it must therefore be improved in this direction, 
;li this object from 1913 onwards, a series of hvbridisation trials were 
lertaken of Thule. 1 and Thule II with the Swedish native wheat ■ the 
liniinary results hitherto obtained fullj^ justify the method adopted 
[ hold out the best prospects. ^ 

- Experiments on the Germination Capacity of Beet Seeds in Bohemia. - 1 urmx i 

a„,l VrrEKl.;.,Iiillilen«: uf very luw tenineratures on llie germination captwiiy of beet 
M-iKm/eilschrill nir /.uckmn,lm:,u- in /initm,,, .,„ih war, No - pp ,^,,le'' 

1'tt.gne, .tpril ...K., - II, VrmK Investigations on tl.o ,„o,le of detennining th,: 
omiiiiittling auiacity in bua seed . fhui , Xt , . !s, ]ip . 3^ i , ia|,i( ^ y[,,y j f, 

I. — Influence oj low temperature on the '^■■:r mi nation capaciiv In a 
t e.vpenment, loo gnus of thoroiiglily ripe dried seeds vi ere divided into - 
lups, one of which was exposed for half an lumr to the low temitcrature 
iduffd by liquid air allowed to evaporate sponttuicously, 

111 the 2 groiqis of seeds, the gerininatioii eapaeit v u as next ascertained 
placingthemon blotting paiicr in a therm,. -tat with a temperature varvinv 
pi 20 to ji/' C. -1 ^ 

.\S early as j days later, it was foiiiul that tlu vitalitv of the .seeds sub- 
ffJ previously to a temperatureof - i8„n C. had ii<n dimiiii.shed iqfteeii 
.later, .,5 [x-r cent ..f the non-froxen fruits and per cent of the fruits 
MS to the liquid air had .germinated. It is evident from thi.s expt-ri- 

frosts do lu.t impair the germination eapacitv 
Ulth nornuil water content. ^ 

In a 2iul exix.riment, the object was to study the bcliaviotii of seeds 

hiainlr"Itr'r ^'‘"r 

k-s , r 1''* 'I'be seeds of each 

Sr Tt '’"'r! ' olume, cell 
iq«i,l iir '.nc of these gmiips w.is placed 
bus ' rcinaiiicd in it tor a hour^, and onr group from (i lo 


\r.Ricur.TiJKAL 

.^I'FDS 



CKREAI.S 


Tiof) 

^^rotn the results summarised in the table it is evident that the seeds 
had, generally speaking, germinated badly, but that freezing for 72 hours 
had not affected their germination capacity, ^his experiment therefore 
proves that it is needless to protect seeds kept dr}’' against frost, as frost only 
impairs the germination capacity when the seed contains an abnormi 
(excessively high) percentage of water. It may also be concluded that 
by drying the seeds artificially not only is their keeping power increased, 
but their germination capacity is maintained, especially if the seed was 
wet at the time when harvested, 

jl. „ Investigations on the mode of determining the germination cafn. 
city. While the method now einplo}'ed for determining the purity of bee( 
seeds gives fairly accurate and concordant results, the determination iji 
the germination capacity hitherto has remained rather defective as i.s show:; 
by the relativ’'ely large differences in the results of experiments. It wa? 
consequently proposed to study this latter question, endeavouring in parti- 
cular to ascertain whether, for determining the germination capacity, blott 
ing paper or sand gives the best results. Among the samples studied in itji- 
by the seed test Station of the “ Laudeskulturat of Bohemia, 26 typical 
samples were chosen for comparative determination of the genninatioc 
capacity on blotting paper and on sand, alwa}'s using 100 fruits of ead 
kind in 3 sets of experiments. 

It results that blotting paper is better than sand. In 20 samples on 
blotting paper (77 per cent, of the cases) the germination ca])acity was better 
than on sand ; in 9 samples the number of germinated seeds exceeded tkn 
of the samples on sand by i to 5 per cent; in 10 samples the percentage wijs 
6 to 10 per cent., and in i sample it to 13 per cent. The samegermiiwtioii 
capacity on paper and on sand was observed in 2 samples (8 per cent of lb 
cases), while the germination capacity was only greater on sand tliim m 
paper in 4 samples (15 per cent of the cases). 

The results speak still more clearly in favour of the i)aper on considtriig 
the number of germs, Among the 2O samples studied, 23 (88 per cent, of the 
cases) gave a larger number of embryos on blotting paper than on sand iiiiC 
only in 3 samples (12 per cent, of tlie ca.'^es) did tlie fruits give a larger niii!!- 
her of embryos on sand. 

Analogous results were obtained in 1914. 

It is concluded from these experiments that determinal ion of file 
mination capacity or paper gives better results than r)u .sand ; it is tlieivinre 
recommended that test Stations should discontinue the sand metliod in 
favour of the blotting paper metliod, 

lEALs .S5.) - The Wheats of the State of Washington, U. S. A, - hchah;r h , t> , .ond i k. f- 

in State Collt'!;c of Washm'^ton, A^rkullural Expert nujot. Station, ruUman ft (/.st.JJ..' 

Bulletin, No. X2i, i6 ep., 2 fig. rulhinin, Wa., February 

In the State of Washington, many kinds of wheat are cultivated, 
ly introduced into that region, but partly native, and resulting from tb 
different conditions of environment in the various parts of the vState. Mi-^' 
ing the different wheats in the fields or on the markets causes a reduction ii: 
price, and it is therefore desirable that the number should ])C limited :ni'i 
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ply the bevSt ones slaould be cultivated in the different parts of the State, 
'jie writers describe some of the most important varieties, namely : 

1) Bluestem, grown largely in the highest parts as spring wheat, 
-jjiietitnes even as winter wheat: ; 

2) Red Russ,ian, the winter wheat most widely grown in the region 
[ Falouse, ripening late and resistant to weeds ; 

j) Jiyhyid 143, produced by Prof. W. J , vSpii.lmax at the scientific agri- 
ultiiral vStation of the vState of Washington by crossing Whit e Track and 
jitle Club ; high cropping power ; may be eitlier spring or autumn sown ; 
4) Jones Winkr fife, the chief winter wheat i]i the di'iest part of 

lie vState ; 

3) Turkey Red, the only bearded winter wheat grown in the vState 
,f Washington ; yields a good hard grain ; not much cultivated ; 

6 ) Winier Blnestem, winter wheat obtained b}- crossing Turkey and 
llaestem, combining the cohl resistant p(»wers of the former witli the ear 
md grain characteristics of the latter ; 

y) forfy fold (also called Gold Coin), tlie earliest wheat grown in the 
paloiise region. 

,S) Munjuis, recently introduced from Oinada, a very ear-y spring 
ivlieal ; 

Cj) Triplet, a new composite hybrid, nctt yet distribiitccl to farmers; 
Analyses of WhetA in (he. ffaie of IWis/iiufun. 
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’‘Grown as wlii'nts, 


10) Hybrid izH, produccil in rSim liv Prof, from a cross 

Jones Winter Fife an.l I.itlle Chi).; lii.eli cro]) \m'ld and g<^od 
; stiff straw ; does not sliatti'f. 

11) f.i/fle ('htf , ; 



T2) and 13) HyhYiih 123 unci 108, originating from a cross betw^^ 
Jones Winter Fife and Little Club ; 

14) and 15) HyhYid^ 150 and 63, Cross Turkey Red X Little Club; 
the latter, highly resistant to drought, is rapidly increasing in popularity 

a winter wheat ; 2 • z-i 

16-19) Sonora and Jenhns Club, spring 

wheats not much grown, of no great value. 

The above winter wheats, cultivated at the Pullman Station of scientific 
agriculture in I911, 1912 and 1914' jdelded as an average of the three crops 
from 35.1 bushels (Hybrid 108) to 43.8 bushels per acre (Hybrid 128). Tri- 
plet, cultivated only in 1914, gave 53.9 bushels per acre. If the average 
unit crop produced in a field be taken as 100 for all the wheats tested {with the 
exception of Triplet), Hybrid 128 gives 105 ; Winter Bluestem 104 ; Hybrid 
60, 102 ; Red Russian and Little Club loi ; the rniniiniim crops were: Forty 
Fold 89 and Hybrid 108, 84, The percentages differ somewhat, but generally 
the order of merit remains the same if the results obtained on small test 
plots are cojisidcrcd, In both instances, Hybrid 108 ranked last. 

The analyses of wheats grown on plots in 1914 under uniform condi- 
tions gave the results set out in the accompanying table. The lastcohinm 
was calculated in the following way : taking the value of the average of 
each of the vertical columns as equal to 100, the percentage of flour, gluten 
and nitrogen was recalculated for each variety, and it was assumed that the 
average of these three percentages represents the percentage wliich oxpresKs 
the quaht) value. 

soo > Injuries to Rye and Wheat Grain produced by Threshing, and their ConsequeiiMs, 

— WALLDKN* J.X,, in Sverii^t's iiihh'iit, XXVlth^'c'ar, I’urt i, 

S tables, %s, lyiO. 

Experiments carried out by the writer prove tliat the injury caused 
to grain by threshing, even if very slight, reduces tlie vitality of the grain, 
rendering it very sensitive to the action of copper sulphate used for seed 
disinfection, This sensitivene.ss is found especi:dly in grain put through 
ordinary^ thresliiiig machines. It decreases on the otlier hmul when a small 
special threshing machine is used, as at Svahif, and it completely disappears 
in grains husked by hand. In tiie latter case, the germinatifui capacity 
of the grains is not even affected by the use of 10-25 'hi solutions of copper 
sulphate. 

By means of a new method, of rvhich a description is given later, 
it was pos.sible to asceitain accurately the location and extent of the in- 
juries in a very large number of grains of difterent origins. The grain is tliu^ 
divided into 3 classes ; («) grain without injury; {h) with light injury; g) 
with severe injury. The sensitiveness of the grain in relation to formalin 
and copper sulphate varies considerably for the 3 categories, as may be 
seen from Table I. 

The injuries produced by threshing also considerably affect the keeping 
properties of the grain, particularly when the latter has a large content of 
water ami is exposed to high temperaturf's. 9'hus, for recently croppe'l 
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'j'AHi/Jv I. — Semiiiveness, of injured or uninjured ^rain to formalin 
and copper sulphate. 
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Taei.K II- ■ - Reduction of ^Qerminafion cafacifv sustained in 2 iceeks 
by injured rye i^rains. 
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the badly damagec] grain loses a great ])<ir1if)n of its germinatinucapadtv 
I i weeks (cf. Table" 11). 

The same observations liave been made for wheat by testing machine 
iifehed and hau(Miuske<i grain, 

’ITie method contrived by tlie writer tor rapidly ascertaining the extent 
injuries sustained consist in submerging the grains to be examined 
"o solution of eosiu, and afterwards washing themiu water. Where 
IS a break in tlie continuity of the integument, the cosine is absorbed, 
Wcnnimiiuicatcs a conspicuous red hue to the injured portion, hor gra- 
'•'ifingthe extent of the injury the following scale has been adtipted : 0. no 
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visible or very slight colouring : y*. colouring at end ; one half at 
of the surface of the embryo is strongly coloured ; Y: the entire surface o 
the embryo is strongly coloured. This very simple system allows tb 
farmer to determine with sufficient accuracy to what extent the inhin 
produced by threshing can impair the germination faculty and the koepino 
property of grain. ^ 

86i - Cultural, Food and Industrial Value of some Varieties of Potato tested in Hungaij 

— Szell L,. (Chair of Chemistn,' and Ttchnolog^- of the Royal Hungariim Agricijitiij,! 

Academy at Debreczen), in K/ser/efili^vi (Huiletin of Hungarian Sdtutjff 

Agricultural Stations), Vol. XVIII, Part 3, pp. 639-666, tables. Budapest, 1915. 

Experiments carried out in 1914 on the test fields of the agricultural 
Academy of Debreczen, with the 6 varieties of potato — Up to Bat- 
Richter Imperator, Silesia, Bdhms’ Krfolg, jubel and Record — plants 
after autumn rye, in compact sandy soil at about 19 J a apart. Th 
varieties Jubel, Record, Bohm.s' Erfolg and Silesia were green mamire 
in the autumn, and in the spring given a dressing of 232 lbs. (,• 
superphosphate and 155 lbs. of potash salts (40 %) per acre ; Up tc 
Date and Imperator received only green manure. The monthly rainfa]] 
and average daily temperatures varied as follows from the bcginniiiir qj 
A pril to the end of October. ^ 



Rainfall 
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June . . . 

:iu.6 
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October . . . 

;o.6 

9.3 


Particulars with regard to time of plantation and crop, and also con- 
tent of starch and dry substance, are contained in Table I, 


Tabic L — yie/(/s of ihc Different Varieties. 
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The Record variety leads in regard to starch cojitent. Next follow 
in order of importance ; Bohm s Erfolg, Jubel, Silesia, Up to date and Im- 
perator. For yield of starch per unit of area the first place is taken by Bohm’s 
Hrfolg, followed by Silesia, Jubel, Record, Imperator and Up to Date. 

Among the 3 different sizes of tubers (large, medium, small) of the 
same variety, the maximum difference in the starch content was 5.3 % (Up 
to Date) and the minimum 0.7 % (Record). The starch content of the 
small tubers was much below that of the large. On the other hand, the 
difference beween the starch content of the large tubers and that of the 
medium was small (these particulars are combined in a table). 

In order to ascertain the cooking qualities, the following method was 
used : After marking all the varieties with a pin, some tubers of similar shape 
were put into a pot, covered with cold water and slowly cooked on an elec- 
tric stove, the water not reaching the boiling point until 2 1/2 hours had ex- 
pired. During boiling the potatoes were tested at intervals by means of 
[111 iron wire 2 mm. in diameter. They were regarded as cooked when the 
iron wire passed through 2 tubers at once under a slight pressure, and when, 
oil being cut open they showed all the properties of normally cooked po- 
tatoes. The roasting quality was determined as follows: 5 equal tubers 
of each kind marked were placed in an oven heated to too*'-' C., the tempe- 
rature of which was afterwards raised during one hour to 150*^0. and kept at 
(his until the end of the tests ; the potatoes taken out from the oven were 
regarded as thoroughly roasted when the iron wire passed through the tuber 
msilv and divided it into two halves, tlie latter then showing all the 
properties of a well roasted potato, 


Tabi.k II. Cookiiii^ (Jualifii’s oflhc Different Varieties. 
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The comparative method adopted for determining the cooking qnalj, 
ties and flavour of potatoes made it clear, as seen from Table II, that the 
" Up to Date ” variety was superior to the others, being the best for human 
food, after which come the varieties Jubel, Imperator and Record, which 
may be used for human food ; the sorts Bdhm's Erfolg and Silesia, being 
unsuitable for food purposes, must be classed among potatoes which can 
be used for industrial objects. 


862 - Influence ol Excess of Water in the Soil during the Second Half of the Summer 

on the Formation of Secondary Potato Tubers and their Starch Content. — arkiux.’ 

GELSKij M. in CeabCh'oe Xosfliiemeo u Jlrocoeodemso (Agiiculture and Sylviculture] 

Vol. CCI,, lyXXVIth Year, pp. 400-406. Petrograd, March 1916. 

The formation of secondary tubers of the potato (excrescences of the 
tuber) is a phenomenon which often occurs, according to Prof. Fruwirth 
in those years when excessive humidity of the soil follows a period of drought 
at the moment when, in normal years, ripening of the tubers takes place 
Having observed this phenomenon in different varieties of potato, in hi- 
experiments conducted in 1914 and 1915 at tlie agricultural experiniem 
Station of Tambov (Russia), the writer desired to clear up 2 further points 0] 
the question : i) liow does the formation of secondary tubers affect theii 
starch content? — 2) how do the different varieties behave in reference 
to the phenomenon studied, that is to say, what is the proportion of tubers 
with secondary growths in the different varieties ? 

The tubers planted on 1914 and 19x5 were grown from varieties bought 
in 1913 in one of the best known farms in the government of Riazan. The 
following is a summary of the most important results of the experiments 
carried out. 

I. — Influence of Hmmdily. — From the weather records it is evident 
that during the first half of the sunmier, that is until the middle of July, 
the rainfall and consequently the amount of moisture in the soil were nonnal 
both in 1914 and 1915. On the 20th, 21st and 22nd July 1914 and the 14th 
July 1915, however, there were such heavy falls of rain that they exceeded 
the quantity which had fallen in 2 months in the pre^’ious years ; and others 
followed, so much so that the moisture of the soil reached a very high degree 
After the crop it was found that the tubers of all the potatoes exhibited ex- 
crescences from the body of the tuber. Such excrescences occurred in 
two forms : i) a shrinkage occurred separating the oldest part of the tuber 
covered with the rough skin from the newest part with a fine glossy and 
easiy e ached skin ; 2) or a crop of secondary tubers formed, small and 
arranged in various ways on the principal tuber, being very easily detached 


II. — Behaviour of ih Different Varieties of Potatoes with regard to ik 
Excrescences. - A detailed analysis of the crop led to the conclusion that the 
on did not all produce the same proportion 
o malformed tubers. *. tubers with excrescences. In order to determine 
2o , the percentage of malformed tubers for ^ 

tr " 1 ^ <lttantity of pot- 

atoes. In 1915 these data were completed by also estimating the percental 



^iTAUCH crops 

lABtE — horniaiion of Excrescences on the Tubers 
m the Different Varieties of Potato. 
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of jiialformcd tubers relatively to the weight. The results of these deter- 
minations aresumniedupin Table I, where in each group the varieties ar(» 
in decreasing order of the proportion of malformed tuber-s. 

The figures given in Table I and the other observations made on tht 
cultivations in question lead the writer to suppose that the capacity of 
resistance to the formation of excrescences is a property of race, whicli 
can be fixed by selection, and tests in other localities and on othtr 
varieties would be higlily desirable in view of the economic iniportance 
of the potato. 

in. — Loss of Starch due to Excrescences. — The determination of the 
percentage of starch by means of the Reimajjn balance sliowed marked dif- 
ferences between tlic malformed tubers and those of regular shape. 

Table li sums up the particulars in reference to the industrial \ari- 
etics, the varieties being arranged in decreasing order of the losses of 
starch sustained. 

TAni.Ell — Losses of Starch due (o Tuber excrescences in Industrial Varieiii^ 

N'arietie^ Eoss of starch N'arictics I-oss of Slarrh 
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863 - Comparison between the Effects of Manuring Potatoes with Nitrate of Soda and 
Sulphak of Ammonia (From the .Agricultural Experiment StationofRadoinysl.Rmsia:. 
— Z.4SUBIIIN A,, in XoiMUriueo (The Farm), Xlth Year, No. 17-1S, pp. 

Kiev, May 191O. 

Experiments carried out at the Agricultural Experiment Station of 
Racloniysl in sandy soil, n e. poor in nitrogen, and for which nitrogeiunis 
manure is of great importance. Two nitrogenous manures were studied: 
nitrate of soda and sulphate of ammonia. The triids made with the 
latter manure are particular])' import ant because, owing to the present 
war, the importation of nitrate of soda into Russia has greatly dimin- 
ished, while large stocks of sulphate of ammonia have accumulated, 
and the extensive use of the latter in agriculture is imperative. 

In order to make this comparison between the effects of nitrate of soda 
and those of sulphate of ammonia, the manure was used in two different 
ways : sown directly on the tubers during planting nr spread before this 
operation. In addition, nitrogen was given to one plot, half in the foriimi 
sulphate of ammonia before plautijrg and the other half in the form of ni- 
trate of soda during planting. TIk' manure was put down in this latter wiiv 
in order to allows for the facts indicated in the literature of tlie subject 
to the injury caused by sulphate of ammonia, as an acid salt, and as tn 
the retention of nitrate of soda by the soil, By applying the sulphate <>1 
ammonia to the soil, before plantation, it was de.sired to combine the most 
favourable conditions ior the utilisation of this niamire, as the plant \v;is 
thus enabled to offer a better defence against its injurious action. By 
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^iiig the nitrate of soda on the tuber itself, it was meant to make its 
jisatioii more immediate and thus prevent its being washed away. 

jn these tests each plot had received per acre 54 lbs of PgOg in the form 
^lag and 40 lbs of KgO in the form of a potash salt, A control plot was 
^ without nitrogenous manure. To all the other plots manure was given 
equal quantities, i. e. 396 lbs of nitrate of soda or 264 lbs of sulphate of 
[iinonia. During the experiments not only was a determination of the 
op yield made, but many observations on the growth of the plants were 
rried At the end of May the number of germinated plants was cal- 
jjjited, and then every to days the height of the aerial parts of the plant 
'is measured. In addition, at the end of the field, from each plot 10 plants 
ere taken, and there were determined : i) the quantity and weight of the 
; 2) the quantity and weight of the stalks of each plant ; 3) the weight 
the aerial parts of each. 

Tlie most important results of tliese experiments are summed up in the 
jpeiided Table. 
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The comparison between the figures (’if the Table and the observations 
de points to the following conclusions : 

1) Sulphate of anunot\ia gave ;i huger yield as compared with nitrate 
M)da. 

2) A bigger crop was obtained by applying suljdiate of ammonia 
tile tuber than by spreading if before planting. 

j) By applying the dre.ssing of nitrate of S(Hhi to the tuber, the 
velopiuent of the potat(J in its first period of growtii was considerabK 
^■nded. As regards the erop. it appears iiearh' ecjiial. whether tlie 
^rato (t{ Soda is a])piie(l to the tuhor or is spread before planting. 

4) by gw'ing half of the lulrogen in the fijiaii of nitrate of soda to 
•'^lidxT, and the other hall in tlie form of sulphate of amubuiia to the soil 
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where it is spread before sowing, no advantage was secured as compared 
with manuring the potato with sulphate of ammonia alone. 

For a more accurate interpretation of the results of these tests, it should 
not be forgotten that the spring and the first half of the summer 
very dry. 

864 - Wild Oil Plants of Para, Brazil. — Chacaras e QuifUiU’S, Vol. XIII, No. 5, pp, 

S. Paulo, May 15, 1916. 

Mr. C. Pesce, of Cameta, Para, Brazil, has for several years been study, 
ing the oil seeds of the forests and islands in the estuary of the Amazon, 
He reports the following species, which he uses in his factory of vegetable 
oils and soaps, and of which he exports part to Europe. This list proves that 
Para is exceptionally rich in wild oil plants. 

Carapa procera {—C. guyane^isis) (“ andiroba ”) ; its fruit furnishes an 
oil used in the manufacture of soap, lubrication and lighting oils, but as it 
contains a bitter principle it is not edible. 

MyrisHca (Vtrola) Bicnhyba uciihuba ") furnishes a very thick tallow 
containing a large proportion of stearin, suitable for the manufacture 
of soap and candles, and, after purification, for food. 

Aslrocaryim vulgare (“ tuciima ”) yields products similar to those oi 
Elaets guineensis, namely a pericarp oil (“ oleo de palma ") and a kernel 
oil (" oleo de palmito ”), but its fruits are 10 times bigger than those of the 
oil palm. — Astrocaryton Jawary (“ jawary ”) also yields a pericarp oil and 
a kernel oil. On the other hand, A. Mumbaca (“ mumbaca "), A. pern- 
viamm (” huycungii "), and A. rosiratum only furnish an oil extracted from 
the kernel , 

Bactris major (“ maraja assti *'), B, minor (“ maraja ”) and B. gocm- 
moides (“ marajary ”) have an oily kernel. 

Omocarpus disHchits (“bacaba”), 0. minor (“ bacobiuha "), 0. ml 
iicatdis (“ ciambo ”), 0 . Batana (“ patana ”) and Oenocarpus sp. ii. ('■ ba- 
cabao ”) have seeds which \deld a very fine edible oil much superior to tliai 
of cotton seeds, but in small qiiantit}” only. 

Many species of Altaica produce kernels whicli give very high percent- 
ages of an edible oil, very sweet, resembling that of the coconut. 

Cocos Inajai (— C. equaforialis) (“ jareua ”) and C. Syagrus (“ poro- 
rema ”) supply an oil almost equal to that of C. nucifera. 

1 entaclethra fdamentosa (‘‘ pracaehy ") furnishes an edible oil in 
abundance, 

Pachira aquatica (" inamorana ’') yields a liiglilv aromatic ami 
edible fat. ' 

hnsma calcar atnm (“ caramuru " or " jabot v ") supplies a very thick 
fatty substance. 

Lippm (Platoniti) insignis (“ bacurv ”) vnelds a somewliaf resinaus 
tatty substance. 

BerllwUeha nobiiis {-^B. exedsa) ('' c-astanlia do I’lua”) and t.ccvlh« 
iisttata [ sapucaia ”) produce an oil very simdar to that of sweet almonds. 

Dipteryx odoraUi (" cumarii ”) supjdies a veI^■ delicate aromatic oil in 
abiiudaiice. 
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Gm^mtnea specio.a ("pupunha ’') has fruits of fine flavour the seeds 
«luch furrush an abundance of oil similar to that of the 0 !^^ 

^f^^^ S^ponanaJ' Mro "), very common in the Lower Amazon ■ 
fruits have a skin which contains about \ of sanonin fmm v,’ t, ’ 

■■ - edi,r“rv?y"iiL'ttt 

He’i^ea brasiliensis (“ syringa ") produces a drying oil. 

!:}acogloths Uchi (“ uchy ") furnishes an edible oil 

"* • '"Ullv 

' -Mroma microcarpa {•' cacao-rana T. specio^a (“ caoao-y ■') 
„d 7, ^rand^flora { cu,massfl ”) provide aromatic substLces /heir 
lats are also used as a substitute for cocoa. 

ilatisia paraenm (“ capuassurana ”) produces oil 

Cop„ifem nuyanensis (" copahyba ”) furnishes the well known medi- 
.Dial oil on tapping the tree. 

SmglMsumazmkar^^^ Symphoniaghbulifera {'■ ananv "1 
,„d mdm macrophylla ( bacury-pary „) furnish copal and oleo-resin 
The Author points out tlmt he only enumerates the most important 
,.,d most common p ants m the State of Para, and he also give.s a iS 

*r'S o2r' not yet been 

as-teriptlon of the Varieties of Sugar Cane under Extensive Cultivation -ir^ 

" . -n urn /in V,«tlii,UH,n von, ,/<- Arch'd im]e 

Smk-mii^usfpu m .\nUrluH<hc/t Indie, XXlVih Yc-ir I'-m - r , . i o ' * 

imtl April 1916. ’ ' M^trch 

The importance is emphasised of a good description of the different 
■anrties of sugar cane under extensive cultir-ation. with a view to ascertd. 
ug fenndnndua characteristics, preventing a mixture of the cmi gs 
bihit ) used on the plantations and obtaining a guarantee of ami 

.;^m. Besides this, the inspection of the plants and exandnltioif f th 
■iittiigsiuiportw or purchased from mirsernuen i.s oiilv ix.s.sible if a ure 

M description of the known varieties is available ^ 

--insist 11, Spr-;.;- 

■taractersTscribed'' inconstancy of the 

laiilv .''f ''f 

“rt'^ugucail. f o n T l" ^'’'nraoters were found 

•'ftebudsimd , Is/ j f->™i 

1 ^^uitiug the same characters and probably of the same origin. 
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. • f ti.A .. most important varieties of sugar cane 

A description is given of t " ^ ^ t:i,e numbers 247 B and too 

grown from seeds in Java and designatea n. 

P- 0 . J. „ . „„n,owhat doubtful and it is probably to 

The origin of Ao. -f j,. ^ Cheriboncane as the female 

be attributed to a cross ot the i ijieaue 

parent. ^ ..ht-iined bv accidental hybridisation if 

The variety 100 P. 0 . J. ' ■ ^ ^^ith the Loethers cane, The 

the original black ^ identified as the male parent „„ 

X-S «' ”« ■■ “ ' "* 

of the Sugar Cane in Java (Sulphate of 

860 - The lO^ears of Experiments. - oeerts j. m.,,, 

Ammonia or Oil Cakes .), Re TiVKi-Suikcrifuitif^trtc', Archicf voor d( Stukmr, 

01 ». M S<x..-abuia, -trri. m.6. 

dtistne in Ncd^rhmdsch-Me , . - a,,,niouia creiierallv used for rnaiiurm? 
The importation ^u'P^ate 0 amn onia e ^ 

the sugar cane having ^ Importance. It appeard 

of finding a substitute for i s ^ y j making a digest, fromimt 
possible to find the f iibtaiued for 10 years of expo 

and the same point of \ le\^ , ‘ £^1^^ and calculating them iiri- 

rimental manuring of the sugar can n he J" . 

formly. This has of ammonia. 

latter A iSr of the two manures gives 'better results tlran the use . 

'Smtter sandy soils, the oil cakes produce lietter results than in chip.;, 
soils Se nitrogen in sulphate of ammoma not being so expensive as tin.: 
ill nil cakes it is more economical to use the lornier. 

The production of the sugar canc is less when ml cakes are use 
with sulphate of ammonia, but the richness in sugar is not affected. 


S67 


- A Pre-fermentation in Special Stacks of Tobacco. — 

vanhel Froefstation vaof Vorsfcnlandsche rab<ik, 'So. XXL 

In 1914 the tobacco-grooving season in a pan - 

“'^*''^Th?tobacco harvested during tliese times of drirnght 
traces of the pressure undergone after fermentation, these traces . ■ , 
visible in the form of streaks and spots on the leaves when put up 
bundles for the market. , 

Experiments were made in 1014 to remedy this drawback wluUi e 
siderably reduces the value of the tobacco, l-ermcntathm stacks wen a 
signed the centre of which remaiiu'd empty, and in which the .iir cou ( ^ 
late more freely than in the ordinary form of stack. Taking care tlm 
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jiiperatiife in these stacks should not exceed 350 C., the results obtained 
ere very satisfactory. 

Subjecting the tobacco thus treated to the usual fermentation hardly 
trace of pressure could be observed. It is thought that this result may 
j interpreted as pointing to a slow oxidation, which during the process of 
5 \y death of the leaves in the preliminary stacks, destroys certain essen- 
il oils which, owing to rapid heat, such as occurs in the ordinary stacks 
;l;ere the temperature frequently reaches 54® C.), are decomposed, The 
•oducts of decomposition, impregnating the dry cells, form pressure spots 
1 the leaves, which marks persist during all the subsequent operations of 
mdliug the tobacco. 

,s - Investigations into the Combustibility of Tobacco. — i. de vries o,, Hcthtui of 

Rrscarch. — II. De Vries O., Influence of ^Tanurc on the Combustibility of Tobaccx). — 
HI. SiDEXius R.., Enquiries into the Conibustibility of Tobacco, in Mcdedcelm-en van hei 
pfOtistaticii voor VorstefUandsche Tabak, No. 22 . Semarang, iqi6, 

Combustibility is first of all dehned as : “ the iime occupied in the com 
'stion oj Cl leaf of tobacco stretched horizontally and mnHed near its ce ntral part. ’ ’ 
: the same time the colour of the ash in small cigars made with tobacco of 
e same origin and allowed to burn themselves out was observed, A scale 
colours facilitated an estimate of the differences. 

According to the results from the experimental Helds where the tobacco 
:is treated with different manures, no influence of the manure on com- 
[stibility was observed. 

It .^cerns as though the properties of the soil and the climate have a pre- 
■miiiating influence. A tobacco originally defective in combustibility 
nnot be improved by a special manure. Only a potassic manure in large 
lantitics. which is then very expensive, may sometimes produce good 
ailts. Thus, a dose of 0.75 oz, (20 grams) of nitrate of potash pei plant 
0(1 need .seme effect. 

flooding of the tobacco fields occasionally during periods of droughi 
ay considerably impair combustibility. 

A lesser combustibility was found in the leaves near the top as compared 
itb those at the end, especially if the rains do not fall until near the end 
the cultivation. 

The attempt was made to inject potash salts into the plants, but 
ithoiit positive results. 

5 ~ Attempted Cl&SSiflC&tlon of Pedrs. — Cnvssi-vr Jtiir (i.MiRiKL 

Ivum'M Jvurml (h- h‘ S'jvule SuiionaiL inimi hmUuu a( hum,-, OflS<.'i‘Ks. Vul, XVII, 
pp. / 1‘Hris, Way i-ub, 

riic idea of classifiyng and determining these fruits was first dealt with 
Robkkt Ho('.g in 1851, then renewed b\ him in 18S4 in reference to ap- 
Ill loanee. Wii.LKKMOZ made the greatest effort in this direc- 
In i()i2, at the Frcneh Congress of Ap])le tTrowers at Limoges, two 
iLi Jums Jooix and Loi’is Cn.tssv;'!', each submitted a preliminarc 
Kmc difteiing little from eachntlier, altlu>ngh carried out at Goo kilometres 
itaiiee witluuit any eoiisiiltatiiui. 
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M. Louis Chassut carried his scheme into effect. According to Ijjj 
method, the pears are first of alt studied as regards the dimensions ia 
height and breadth. 

First class : Fmit of the same breadth as height . 

Second class : Fruits broader ttuxn they are high 

Third class : Fruits higher than they are broad : i/io to 2/10, 3/10 to 4/10. 

Fourik class : Fruits lugher than they are braid : 4/10 and more. 

The first and second categories comprise the following forms : spheriform, shcjrl iurbki. 
form, short doUform, short cydoniform, imUlorm and flattened tnrbiniform. 

The third class comprises; doli forms, avoids, tnrbimjorms, trancaied turbiniforms, pirifornti^ 
truncated piriforms and cydomfvnns . 

The fourth class comprises the hist forms adopted ; foug piriforms, calebassiformi ani 
oblongs. 

In each of these forms, 21 periods of ripening were created : June. 
June-July, July-August, etc. 

Each of these times of ripening presents a picture in which the colours 
of the skin of the fruit are noted ; these colours are: dark green, light green, 
reddish, russet or bronzed ; the yellowish colour put down at first was after- 
wards struck out as being useless , 

After the colour of the skin the next thing dealt with is the stalk, which 
is divided from the point of view of dimensions into long, medium or short; 
and of consistency, into fleshy or not fleshy at the base ; and of position, 
into straight, oblique or arched. 

Carrying the selected characters still further, the flesh is next examined 
as to its colour ; white, yellowish, greenish, salmon ; then as to its taste; 
sweet, acid, wine, musk, tart. 

The complete work comprises 5 volumes, the contents of which have 
been condensed into a single volume which forms a popular edition. Mr. 
Chasset, in order to facilitate this demonstration to the public, has prepared 
8 tables, suiuming up the whole of his work. Thanks to these tableS; 
various fruits were classified with great facility and rapidity by a meetinj 
to which Chasset submitted his work. 

S70 - Py/us ca/Zerj^a/ia, an Interesting Species of Pear Tree. — reimek, i- . c., b 

The Monthly Bulletin of State Commission at Horticuliure, Vol. No. 5, pp. 160-1*1, 

2 fig, Sacramento, Califoniiu, May lyiO. 

In 1908, ^It. (jEorge Compere, during a voyage in China, was struck 
by the resistance of a species of pear tree to “ pear blight ” or necrcsisof 
the bark of the braiichs {Bactllus amylovorns [Burr.] De Toni]; he therefflrt: 
introduced this species into California, believing it to be the “ Chinese sand 
pear”, Pyriis nincmh Lindl. The writer has studied this pear tree, and 
found that it was not P. sinensis but the species Pyms Caller yanii !>• 
caisne. P. Calkryana occurs very widely in China, where it is found both in 
the .south, the east, the centre and the west. It grows at all altitudes up to 
5000 feet. It is distinguished from P. sinensis by its leaves, which arc rela- 
tively shorter, wide, with rounded or widened base, and .with rounded or 
crenate teeth almig the edges. In addition P. Calkryana generally ha^ 
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4 carpels, rarely 2 or 5, while P. sincm, generally shows 5, rarely 

“ p. has ^en found highly resistant to pear blight Inocu 

(iou trials earned mrt by the writer showed that the species h not ab^lu 
lyrniniene, IS at any rate very little affected; if the infection dewb™ fn 
eone year old wood, rt never gets as far as the two or three year old wood 
In no ease does It develop in branches with a diameter fxceZtrt 
,f an inch. A two year old P. Calleryana was inoculated at thrend rf 
th soft and vigorous branches, as well as in the trunk. The disea^ 
Inotappear inthe trunk, while it did develop in the 
control and inoculated in the same way ' ^ 

The writerhs opinion is that the species in question has not received 
the attention it deserves from the point of view of fruit production It 
; honthem Oregon Experiment Station, which ha.s perhaps the largest 
lection 0 pear tree species in the world, P. CalleryaL wat quite success 
lygrafted on P. emnmums as well as P. smensE, As soon as the writer 
,snfl.c.ently large secdhng,s of P, Calkryana^, will shield-graft thereon 
ferent varieties of P. I'onnmnia, ^ tiiem on 

- The Orange Tree in Algeria. — 'I'RAhutU. ill BuHetiti A^ricde ic V H ' ' r 
M»oc. lad Series, a.st Year, N’o, . ., pp, ,;3.3;6, ' * -^k^u-Tun.su- 

Forsome years past the Algerian colonists have been actively gnnviug 
•orange, and when seeking for information and guidance in reference to 
rung ail orange plantation, they sometimes meet with discordant views 
? writer proposes to correct some cm rent eirors 
It is asserted that the orange tree will not grow as far down as the Sahara 

,leac«rd,ng to the writer’s^ testimony there are no better oranges than 

se gathered.., some oases. The “ Biskra Blood Orange”, which has been 
n-n m that oa^s for some years now, is delicious, .-lud fetche.s very h.ah 
•es In the Djend there are also excellent oranges, and the writer 
light back a thoroughly first-class variety from Deggaeh; The free onnve 
is there are very fine and covered with fruit ; t!!y thriv. weU b 
date trees, In tlic- oases, ,t would be necessary to make provision a 
where, foragrafung stock i«,ssessing resistance to gummosi of the tr'ee 
which IS not done by the natii-os, who suuph- sow sweet or ges nr 

wifTbrs- 

As regards seed plots and plants, an example is reported from \rb i 

beneath a glass frame, early u. Feb- 

ut lots in^ii '"t b'lt into tapering pots 

K a ' e about ri ins. in height. Tliese mts 

luently ''lid e early 111 June ; during the summer thev are watered 

b tot i„..t f “niy easily reach a height 

i»plaLLi,t ^ “onths later, 1. e. 13 months after sowing, thev 

btolrlllltt nbout tlie u.ontii 

Mtnllowmg plaiituig. These trees grow rapidly, ,uul six vears after 
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sowing they are in bearing, and capable of yielding from 400 to 600 
In no case should the orange tree stem be subjected to persistent moisture- 
the planting must be done so as to keep the top of the root outside the soj] 
and to prevent guinmosis of the foot of the tree the practice of basin inigg' 
tion has been everywhere abandoned. 

The General Government of Algeria has for the last j twenty yeg, 
made a collection of the best orange trees from diflerent centres of cult] 
vation ; Spain, Portugal, Canaries, Italy, China, Japan, Australia, Prasi' 
Florida, California, etc. In this collection, a quantity of varieties far sti 
perior to those already acclimatised are to be found ; these varieties ripe) 
almost successively from November to June, and answer both the require, 
ments of cultivation and trade and the taste of consumers. It woud be 
of interest to look for a site in Algeria for grape-fruit or " pomelo “ - 
dims which should not be confused with the shaddock to which it vei> 
closely approaches, The botanical Station of the General , Govenuix-r; 
successfully grows the best varieties of “ pomelo Cilnis japonica iJi 
'‘cumquat is increasingly used in preserves. The “ M^ashington Navel ” 
orange, which has given excellent results in almost all orange-growino! 
countries, should be recommended for Algeria likewise, and some confusipj 
exists when an introduction dating back more than fifty years is spoken of 


872 - Diospyros virginium (“Persimmon”) in the United States, - fletcbe 

W. K., in V. S. Depaftment of Aiiriculiure, Famer’s BuUdin, No. 685, 28 pp.jirfe 

Washing Lon, 1). C., October 12, 1915. 

This Bulletin gives the following general information witJi regard to Dio- 
spyros : Botanical classification, Natural distribution, General descripiion 
Possibility of improvement, Methods of spread and cultivation, Diseases 
and pests. Uses of the tree and its products, Recipes for the preparation 
of cakes, jams, ices, etc. from its fruits, and List of particular va^icties^e 
lected and cultivated. 


Diospyros virginiana was described and much esteemed from the carl 
times of the djscoverj- of North America. It is a native of the south-e.asterii 
part of the United State, s, where it abound.s in field.s and forests. &ik 
cultivated specimens, however, also did well in the States of Rhode Island mil 
Rew York, which proves that the northern limits of this species may lie ven- 
high when aided by cultivation. The region where D/os^vws prodiffi^ 
mast and to which it is best adapted, extends from Maryland’,' Virginiii .U' 
the two tarolinas westward through Missouri and .Arkansas. It tlirivt 
111 every description of soil. The species is generally dicecious. With leiiaii 
to the habit of the tree, there are 2 types : one with ascending and the otha 
fv,'., ' branches ; some fruits are oblong in shape, others are pear 

shaped. The period of npeiung varies i-erp much : ripe fruits mav ki* 
tvUucd from August to February. 

The fruit oi Diospyros virginiana is far from being as mticli apprftiaw 
as It deserves in its native country, in spite of the fact that it i.s mneh 
whhN n" ordinary fruits of temperate countries. The oiilv Ini 
which can be cnmpa--ed with it is the date. In addition to consuming 
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niit niw, household drinks are made from it, and it, i,s eaten by pius put out 
,) grass and by dogs. r & i 


Chemical compositinn of the fruit of Diospyros rngmiuna 
(average of (, andyses made in iScjb at the Indnma Sl/ilio 


Dry substance 

Ash 

Protein 

Sugar (Nitrogen -free extract) . 
Cellulose 


35-1/ % 
0.78 
0.88 

31.74 

I ..13 


n). 


A description of the following varieties is given : Burrier, Boone Del- 
ias, Uarly Bearing, Early Golden, Golden Gem, Hicks, Josephine Kans.as 
1 Miller, Ruby, Slioto and Smeecli, 


It is advised that Diospyros should be grown ,both bv sowing and 
grafting. 

Diseases and pests - This species is exceptional! v free from diseases 
and pests. The most dangerous of the latter is perhaps the “ hickorv twig 
girdler ” {Oncideres cmgulata Say), the larva of which bores tunnels in the 
, TOud of the young branches. The injury is caused by the mode of otdposi- 
|tion. The adult devours a small amount of bark, generally immediately 
; above or below a bud, and by means of the ovipositor inserts the egg be- 
' neath the bark. Generally, several eggs arc thus laid alongside each other, 
so as to form a ring-shaped incision which causes death anil fall of tlie ends 
of the young braiiche.s. For control it is neces,sarv, in June or the beginning 
o( July, to collect the small twigs which have fallen to the ground and burn 
tliein. so as to destroy the insects inside. 


s-3-The Date Palms o( Egypt and the Sudan. - xuso.v s, c,, i.. Vk,uu stei,-, 

oiAmcultUfr, BullilmKo. 271, ,0 pp.,,, fn;, xvi tables. Waslungk..., D, C.,Ss'pt™ber 
2(S, jgi5. 

The first date seeds imported into tlie United States came from Egypt 
.\s great confusion exists in the classification of the varieties of this Gen 
toe-produemg region, so much so that the identification ol some of the 
best varieties tried m the United States (Palm woods of Teiiipe and Mecca) 
iMcndered doubtful, the Rcsearcl. Ofiice in connection with the selection 

^ f F'>reigu seeds ami plant Impor- 

•ation Office of the United Statr-s Deiiaitmeut of Agriculture, sent the writer 
111 -Migust t9ij. to Egypt ami the Soudan to stndv the vaifcties of dat,- 

sDl, g ‘ r "'"oa 'lesoribed J.> r arieties in Egypt 

Ithe Soudan, Ihey comprise the majority of tho.se li.iving .auv com- 

ha I'n- ''' '"'I'f'rt.iiice but' uhicli 

«.«t hitherto not been described. 

''"'i tl'.' Solul.in dates hack to 
taeiMlm '-"""tries possess about q 000 000 

mnre tlia,'’' ' Pt()duction ol wliieli is valued .it about 4,?, per free. Xo 
'"'mraerci-il "f those trees belong to any of the I ’ varieties of 

nn])ortancc (A^daiiy. Anihat. Ainri, Rarakawi or Ihrimi, Ren- 
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Meteorological data rdalvng to the three ^reat dimatic zones of Egypt 
the Sudan and the varieties of date palms characteristic of each typ^ 
of climate. 



. 

Jilean 'J 

temperature ^ t; •§ 







ID degrees C. n-S tJ 

■ 2^2 

Varieties of date palms 

Znno and Icx'alily 

“ 55 

ij 


5 S ^ 'S5 ^ 
b -S , S c 
-g ^ ■ .a 

cultivated 



Annnnl 


in l!ie different localilit.s 


X 


1 c ,t; -3 

2"^ ,= 1;! 


- - — 


- - 




5 lihlropi ca / st hoard. 





AIexun<lrja 

. 6S 

! 20^17 

2I'*.3T I 138 


Port Said 

■ 74 

2o<'.53 

2i'^,59i 1217 

Agiany, Ainri, Bint Aisch^. 
Ilayaiiy, Kobi, Saitufnv 

(iizth 

. 69 

19°. 60 

■2r'.59 I2TI 

Zagloul, 

Ahbasia 

62 

21°. 09 

23^^ 5 150S 


Subtropical de^cri. 


1 



Bedrashen 

• — 

— 


L\iii hal , Ifalii ra w i , Hayauv, 

Hdouaii 

• 54 

j 20^.30 

22^52 1412 

Si wall. 

Fayouin 

— 

: — 



1 

Siout (Assiout) 

• 53 

1 ZV.ZJ 

CO 

irC 

CO 


Dakkh . . 

• 36 

1 23«.29 

25®. 78 ' 2 042 

Saidy, Sul tony, Tamr, Ham- 





rawi, Falig. Bamkawi, «Bai- 
(aituxlan, Godeila, «lbriuiiii\ 

Assouan 

• 39 

I25M7 

27", 74 : 23S7 


Tropical dcserL 





Ibrini 

— 

■ : 

— ' — 


Wadi Half:i 

‘ 34 

25“.03 

27\52 2311 1 

nlhrimii), Barakawa, BeJita- 

■Merowe 

• 24 

00 

0 

29®.78 - 2613 

inoda, Goiideila, Kosiia, 

Atbara 

■ 38 

27-‘.63 

29'M2 2 475 1 

Kulma. 

Khartoum 

■ 33 

. 28'».3I 

29^,83 ’ 2 442 . 

! 



taraoda, Bint Aischa, Hayaiiy, Saidy, Samany or Rhasliedi, Siwak, Tamr 
and Zagloul). The others are seed trees, producing cheap inferior fruit. 

The date cultivation in the ISile valley extends almost uninterruptedly 
from the Mediterranean coast to Khartoum, for about 1123 miles. This 
is the tract where, from north to south, it occu])ies the largest contiiui:d 
extent existing in the world. Bextween Alexandria and Khartoum, wliicli 
are the outermost points of this cultivation, there is a difference of 10.(1“ C 
in the mean annual temperature, and the corresponding mean moisture 
ranges from 74 % at Port Said to 24 % onh^ in the province of Dongnlu. 
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Por convenience in his work of study the writer divides this 
5iisinto three zones : i) subtropical seaboard, which comprises the delta 
Xile as far as Cairo ; 2) subtropical desert, containing the valley of 
yile from Cairo to Assouan and the western oases ; 3) tropical desert, 
ridiig the parts of the Nile valley where the date is cultivated between 
laaii and Khartoum. In the accompanying Table the particulars 
in 12 meteorological stations of Egypt and the Soudan are con- 
«cd- and the varieties of date palms characteristic of each region are 
iped. ft is seen fro,m this table that i) the fresh and moist seaboard 
e produces few dates for drying and exporting, the production being 
[iisively dates which are eaten fresh (Bint Aischa, Ilayany, Kobi, Sa- 
IV and^ Zagloiil) ; 2) superior quality drying dates are produced in the 
(erately hot and dry parts of the subtropical desert zone ; 3) the hot- 
and least moist part of the subtropical desert zone, and the tropical 
ert zone, produce almost exclusively the hard dates, self-drying, very 
ilv kept and transported, which make up so considerable a part of the 
(f of the Arab population. 

, Paisin Production in the United States. — iirss.MAxx George c., in Vmted states ' inj* gbowixg 
A^^riculluu Hull f tin y.0. 349, 15 pages, 3 tig. 9 tables, Waslwngtot], D. C., 

Jiarch I/, Kn<J- 

With the exception of very small quantities produced in Arizona, Utah 
(iy*ew Mexico, all the raisins jiroduced in the United States come from 
lifornia (i). 

The first introtiuction into California of the specie.s of vines intended 
[the production of raisins date back to 1851, in which year the Muscat 
Alexandria was sown; in icSbi, plants of the stocks of Uordo Blanco and 
iltana were imported from Spain, and stocks of red and white Currants 
ra the Crimea. 

The first raisins were produced in California in tlie valley of San Ber- 
lino. Ill 1873, the production of raisins having amounted to'120 000 
dlie industry began to assume some commercial imi>ortauce for Cali- 
iia;thc appended summary of the trade shows how ra])id its progress 
:an(l In i8(}2 the production of California e(jiialled that of Spain : 
ireseiit it is about three times as great. The annual consunqrtion of rai- 
inhabitant is about i ^ y Uuited States against 5 lbs. in 

at 11 ri tain. 

At present, iro 000 acres are devoted to tlie growing of gTa])es to be dried 
raisins; out of 58 countries of California, ii produce a quantity of any 
pmcial ini})ort.ance, the county of I'resno ahnie supplies about bo of 
‘"ntsre State production. The greater part of the production is yielded 
iiiall vineyards of to to 50 acres each. 

Hie Alexandria Aluscatel, wliich is the most important raisin stock, 
iyuii addition to the first crop for drying. su]»plies a good second crop 
^iihnradeinto wines or alcohol, and sometimes a third. Tlie grafting hosts 
Wtoit are, in decreasing order of merit : Riparia n Rupestris 3 309, 

riSteC.May xo. 55a. (id.) 
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Produdion and trade in Raisim in California. 



Production 

Exports during the fisc.il year 
ending June 30 

Year 

in 




California 

QiiaiiLities 

Value i 

. 

lbs. i 

U)S. 

dollars 

1885 

, . 9 400 000 

— 

— 1 

1905 

. . 87 000 000 

7054 824 

372 0S7. 

1915 

. ■ 250 000 000 

24 845414 

I 728547 


Imports during 
tUc fiuaucia] 
etidina June \a 


QuaiitiUes 

lbs. 


Viiliif 

dollar.s 


— i 383*9787] 2 Gt,Ui 


4041040; .IJ, 


5^ 


uzM 


Riparia X Rupestris lor, Dog Ridge, Riparia x Rupestris iom^^ ^ 
landieri x Riparia 420 A, Second in order of importance is the Sultana, 'ft 
vine is well adapted to the following grafting stocks, in decreasing orii 
of merit : Riparia x Rupestris 3 309, Dog Ridge, Aranion x Rupestr 
Ganzin Ko. i, Riparia X Rupestris loi, Lenoir, Soloiiis X Riparia 1616 
The red Currant or Panariti has been found to be well adapted to 
Rupestris St-Gcorges, MourvMre x Rupestris 1202, Aramon x Riipestri 
Ganzin Xo. i, Riparia x Rupestris 3309, Salt Creek and Dog Ridge (aj 
ranged in order of merit). ' ’ 

Drying is effected in the sun entirely ; sometimes before drying the^ra 
bunches are washed or steeped in boiling lye (the Author giveMi 
formulae of the latter as used in large establishments). 


873 Hot Water Treatment of Tree Seeds used in Reafforestation and of poor Gera 
nating Capacity. --- IIoxing J. a., m Mei/cdtt'lin:fn het Deli Pmeffiiatinn. Xlh Yti 
i'ait 3, pp. 16-23. Medan, March 3916, 

The seeds of Alhizzia moluccana, Pithmlobium Sanian, MimoM ii 
Visa and Crotalaria stnafa were steeped in warm water at various tenipu 
tures in order to ascertain to what extent this treatment would promo 
germination, 

With the seeds of Alhizzia, the best result was obtained by using w: 
at 60^ C. The seeds are dropped into this water, which is then allowet 
cool tor 3 hours. 

hor Ptikecolohium seeds somewhat hotter water (70 to 75'-^) is prd'cral 
The seeds of Mimosa invka germinated most easily after a treatm 

with water at 60-70^' C. 

With the seeds of tioialana no advantageous result is obtained 
steeping m water. 

The above experiments were canied out in Java. 


Algeria. - -Tkauut, in C'mpu-s <ie l'Ac<h(emeJ'.ij=^ 

AS lar back as 1862 some plantings of Eucalyptus were made in Algeii 
T'r S^ohulns, but afterwards preRiea 

F r a group, and under this name there were propagati 

i , X ru ts and E. fereticornis, often erroneously called E. resinud^ 
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'j'lie three species have crossed ; they have even hybridised with remoter 
cnedes, such as E. hotryoides. 

The writer discusses the uses of the Eucalyptus and combats the pre- 
indices existing against this tree. Formerly, for instance, its wood was 
regarded as a bad fuel, The high price of coal however has resulted in 
trials of wood stoking of furnaces,* and it has been found that 563 lbs. of 
jjv branches of Eucalyptus can replace 220 lbs. of coal briquettes (i). Eu- 
cgyptns can also be used for telegraph poles or railway sleepers. Old build- 
dug frameworks made of Eucalyptus, are already in existence. It is also be- 
jcTinning to be esteemed in cart and carriage building. Finally, some very 
fine " gum furniture places the value of this wood for cabinet making 
beyond doubt. 

The writer points out the following species, indicating the use for 
which each is best adapted ; E. globulosus, very rapid growth in deep soil, 
utilised in the harbour works of Algiers ; E. Red gtm, the two hybrid forms 
E. (iEeriensis and E, Trabuti are to be preferred to the original species E. 
ioirala, E. rudis and E. tcreticornis ; E. cladocalyx or corynocalyx, highly 
resistant to drought, upright trunk, very regular, hard wood, is suitable for , 
telegraph poles and railway sleepers; E. diversicolor or colossea, the Austra- 
lian " Karri ”, very widespread, same uses as the last named ; E. gompho- 
icepkda theTouart, and its hybrid E. gomphocornuta Trab., a very fine tree, 
good wood, rare ; E, occidentalis, var. oranensis, a fine tree in the salt soils 
iof Oran, abounding in the domain of Habra; E. robusta, with the last nam- 
ed in the salt soil of the domain of Habra ; E. obliqua or giganlea, fine 
!;pecimens of the forestry^ vStation of Baineni, light wood, easily w-orked, at- 
tains great growth in deep soils ; E. maculata very upright trunk, high, re- 
*shtaiit wood, difficult to raise in its yoiuig stage ; E. viminalis, very fine spe- 
kimens at Djebcl-Ouach, Constantine (altitude 3300 feet) ; the seeds should 
‘be gathered here in order to grow the tree at Stations of similar elevation 
in Djebel-Ouach ; E. botryoides, a species presenting numerous varieties, 
probably hybrids, of fine growth ; a selection of these should be made. In 
E. hotryoides the leaves ha\’e the normal horizontal position ; this species 
iis much more shady than its fellows ; it is a hue avenue tree, witli a very 
[beautiful wood which looks like maliogany. 


UVE STOCK AND BREEDING. 

S::- Experiments in Control of Livestock Epidemics by means of Methylene Blue. — hygikne 

R.u-.bigi'K and 'k\UTM.\N'N, in Jitrlnur Wnchctischrif!, War, No. 

lip. Jk-rlin, ist June, I'/H' 

Since December Kjrfi tlic writers have been conducting experiments 
'Uth a view to combating various epidemic diseases of livestock by means 
ri methylene blue {Mctliylcnum cacruiciiiu incdicinalc Hix'list), introduced 
the stomach of the animals. It is well known that methylene blue tends to 

{Ed.) 


(il See /k July lyU), No. 7S9. 
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makeits way into the bacteria, combining with their ceU-contents and after, 
wards killing the organisms. Very important experiments in this connectioi] 
have been made up to the present at the agricultural experiment Station 
of Vermont (United States) for prevention of epizootic abortion in co\^s. 
Among 92 cows infected with the abortion bacillus, _ and to which the 
methylene blue had been administered, no actual abortion occurred. 

The experiments carried out in America were repeated by the writers^ 
but they are not yet able to pronounce an opinion as to their accuracy, the 
trials not yet being completed. In the treatment of swine fever and infe^. 
tious enteritis, results have alread3’ been obtained which constitute an 
ducemeiit to continue experimentation with nieth^dene blue on a more ex- 
tensive scale. 

It was first of all obserx*ed that 4 pigs evidently ill with fever wert 
cured after a treatment with 0.75 to I gr. of methylene blue per daype: 
head. In 4 days an improvement was already observed, and within 3 weeks 
all the aniiiiala were cured. A similar result was secured in other piggeries 
containing a large mniiber of animals. For the control of infectious enter- 
.itis comparatively small doses of methylene blue were used, administered 
regularly for at least to to 14 days. To increase the effect of the internal 
disinfection, the sties were disinfected every day after removal of the 
droppings. 

To sum up, it may be said that the experiments carried out with methyl- 
ene blue for the treatment of swine fever and infectious enteritis have sbo^Ti 
that cures mav be obtained, above all wlien the disease is located in thcdigts- 
tive organs. In cases of true infections cMiteritis with serious pathologic 
changes of the lung, the effect of the reme dy was less pronounced ; it seemed 
if anything to hasten the death of dying animals. When the critical 
stage of the disease is passed the remedy must not be administered, bccaiis: 
its bitter taste tends to reduce the appetite of the animals. 

The attempt was also made to ascertain whether methylene blue ad- 
ministered to i)igs has a detrimental eilect on the fat and the meat. For tins 
purpose, o.igr.of methylene blue per day was administered to a pig of mu 
diuiii weight from the nth December, 1915 to the 3rd January, 1916 (except' 
from the 21st to the 23r(] December), which was then slaughtered. 

The post-mortem showed that neither the meat nor the fat were affect- 
ed and that the symptoms occasioned by the methylene blue were loca- 
lised ill the stomach, where the glandless part particularly was colourtic 
blue. The mucous membrane of the caecum was also slightly blue in. 
Dolour, but the small intestine in a few places only. | 

The expierinients will be continued by the writers with the su|.)porti 
of the Prussian Ministry of Agriculture, at the bacteriological Institute of; 
the Chamber of Agriculture of the Provinct; of vSaxony, at Ilalle a. S. i 

Sjs - Influence of Colour in Horses on the Cure of Mange. — mas uk, in Herivur /v 

drztlichc Wocken^chnji, 32nfi Yenr, Ko, 25, p, 204. Ecrliu, Jimc 42, igi 6 . ^ 

When treating numerous cases of mange, it was observed that ttei 
colour of the horse has some influence on the cure of the disease. Cure wnsj 
completed most rapidly in black horses, where often no formation of crusts ■ 



PSEDS and feeding 


1129 


^•en OTS observed. To cure them it wa.s mostly sufficient to rub them 
^th some ordinary remedy. In bay horses, cure required a greater length 
f time. In chestnut horses the treatment had almost always to be re- 
In white horses above all those with a uniform coat, treatment 
tpeated a second time did not always bring about a cure, wliich observa 
„.as confirmed by other veterinary surgeons. These results were Lt 
lected, no matter what drug was resorted to for cure 

The writer is at a lo^ to explain exactly the cause'of this phenomenon 
,ut he thinks acands enter more easily and more deeply into the skin con ’ 
aiaiiig 110 pigment and are thus more difficult to get 'at by the curative 
gent than in animals with pigment. ^ 

. A Contribution to the Study of the Treatment with Sugar of Surgical Iniuries 
of the Foot in Horses. - bimhi p.u,u,, in 11 \ th vmw 

>'0. 4, PP- liologna, April 30, 1915, ‘ 

A description of several cases of foot injury which the writer treated 
,ith sugar. His observations agree with those of Prof. Rfss«o li\ - 
.gards the absorbent, antiseptic, cicatrising and cleansing 'pow r ’ o 
^gar 'Ihey also prove that sugar possesses the property of p^noting the 
luiiatioii both of the soft tissue of the foot and of the hornv tissue As T 
ud5 this latter pierty, sugar exceeds all substances i„ Mmmou use 
.tlicrtom the treatment o surgical injuries of the foot (Socix's powder and 
aste, naphthaline, carbolic oil, etc,). ^ icr ana 

■ ‘EaIunX'^*“ f Farms in 

The economics of milk and meat production and of livestock fcediim 
incrally, during lie winter, constitutes at the present time a problem of 
le utmost importance, especially Hast Anglia, The dim tc th e h 
.niy of a rather dry character, .so that the growing of forage roots Xu 
iitauiand the farmer ,s comjx.lled to look for a solution of the pm , lem 
long other lines, among whicli tlie etjsil.ige of .uwu le-umm,, " 7 
sslatterly assumed special imjiortance. ' ' 

■ By this means the Author was aide, in .Xorfolk. to ju-oduce milk at a 
about 3 1/3 d per gnl. for fnod. or, rocdilv Inlf of tio* m f f f r ‘ 
ithniots forming the basis of the ration. A .similar reduefon wasT "’'“i 

tliecostot/iroduction of meat and breeding .stock. " ' ^ 

aioJXXXinXegmw:; Xi^'ttX^lXr S'rmrf 

ridXvhi'rXimoXhc c of productifli°; 

to the cost of .Silagc, its com,.ositiou, and the method of feeding 


I chruavy I'/iOi, Xo. 
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it to cattle, were taken by the writer from the accounts kept on his farmii] 
1915, after 3 years' use of silage. The farm comprises 105 acres of arable 
second-rate heavy land, and 45 acres of pasture. 


Cost of growing one acre. 

£, s. d. 

Kent I. 0.0 

Basic sing i3. o 

Ploughing 10. o 

Harrowng i. G 

Seed (i bush, of tares, ^ bush, of beans, i bush, of outs, 

i peck of rye) ^ o. o 

Seeding- 2.0 

Kates 4.0 

Steam Cultivating twice after crop is removed i. 0. o 

Rolling g 

£ 4- 10. 3 

Cost of cutting and getting ready one acre for carting . ii.o 

Cost of filling silo i6ft. by 39ft., capacity jo tons; 

£ iL 

8 men .at 4s. per day for 6 days 9. rj.o 

3 boys at IS. 6(/ i, 7. o 

5 horses at as .^.lo.o 

Engine and driver at £ i per day for 6 days 6. 0.0 

Silage Cutter at 15s. per day for 6 da;s 4. lo.o 

Coal 2. o. 0 

Beer j. 18.0 

£ 1 7. 0 

13 acres filled the silo to the top, and the cost of fillin': per acre 

acre ^ £30 17s. od. f- 13 = £ 2. 7. 0 


Total cost of silage per acre. 

£ 5. </. 

10. ,3 

To cut jj (.j 

To fill j. 7.6 

Interest and depreciation of silo at 10 per cent i, „ 

£ -S.ii.n 

Raiion given to dairy cows from ist October to ^ist December 1915. 


60 lb. Silage 3. 66 tf. 

J 4 lb. Turnips i. 28 ff. 

i“6 lb, CuneentTates (iimize gluten 

at £ TO per tun) 1.71 if. 


0. 65 d. 

This ration given to 17 Red Poll cows, produced during the first thf 
months 32,254 lb, of milk or an average of 2 gal. per day, at a cost of jdi 
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foo<.l per gal. This low cost was attained in an advanced period of 
tation during a period of comparatively low daily production, and it 
jjobably due to the high feeding value of the food forming the base of 
‘ ration and the small amount of concentrates. 

The analysis of the silage gave the following results ; 

Moisture 

Albuminoids 

Indigestible 1‘ibre 

Ash (Mineral matter) 

Volatile Acid (acetic) 

Non-voIatilc Acid (lactic) . . 

Digestible Fibre, Chlorophyll, etc 

100.00 


bi.31 

4-75 

11.23 

3.28 

'->■ 4.5 

0,7s 

18.18 


II3I 


Yearling store cattle were succcssfuly wintered on 40 lb. per head per 
7 of silage with only water in addition, and beef cattle did well when fed 
lilarly to the milking cows. On the basis of these results the writer be- 
.es that the silo, besides furnishing a large bulk of valuable food at a low 
it, offers the following advantages : 

1) The certainty of an abundant supply of forage. 

2) Complete suppression of weeds. 

3) The forage is put into the silo in June and July, when the land 
generally dr>^ and the davf^ are long. 

4) There is no risk of loss from frost as with roots. 

5) Ihe soil is cleared early and then prepared for growing turnips 
be folded off; heavier soils may be sown with mustard for green manure 
to be fed off by sheep (“ ba.stard fallow ”). 

()) It allows of a great saving of labour as compared with roots. 

7) More stock can be kept on the farm than is possible with a crop 
roots: consequently more dung is available. 

It enables a high fertility to be maintained in the soil owing to phosphate 
Mire with slag, tlie accumulation of nitrogen through pulse-growing, 
id a greater production of dung. ' ^ ' 

The milk obtained for the I^ondon market was ahvavs considered as 
:Kcellent quality and good fla\ our ; its fat content was. in January, from 
5'' to 3.()5 %; that of solids-iiot-fat from y.8i to 8.86 


ii Experiments on the Digestibility of Various Little-used Cattle Foods. - Mor- 
Begkr, ()HT.MT-H. MiCK.\LOWSKi ui Dii Hlich^n I S 

bjl. No. -i ami 4 . pi», Berlin, April :o, i.jio. 


I. -- Foods from the frmls of rhvlelet'lhis. - Tlicso f.io.is are ^old in 
many iukIct the form of a reddisli and also a srevisli i,ro<lnot. .\ecordin<r 
'fcatatemc-nt of tlic firm wliicli supplied tliem, the red food o^i^dnates 
"the nut of the Sudan, while the ,i;rey food conics from the fruits 
uT d' ”■ " ”■ ■' tumaco ■■ and ■' ohiiedo 

b ! “If afterwards a coarser product in chips or 

: as sold by tlie factories, was used. The reddish food, and also 
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the greyish, were tried both in flour and in chip form. The fruits used fo 
the manufacture of these foods were dark brown in colour and of the si;j 
of a hen's egg. According to the botanical determination the fryjj 
yielding the reddish food belong to the genus Hyphaene and thos 
supplying the greyish food to the genu? Phyielephas, The feeding trial- 
(8 series) were made with 4 sheep and 2 pigs. 

The pigs were first given 1200 gr. of hay of a known digestibility per daj 
per head, then 500 gr. of hay were replaced by 500 gr. of the food which 
being tested. The pigs, 3 months old, were first given I litre of full crea] 
milk (goat's and sheeps) + 500 gr. of sliced potatoes, which latter rveil 
after wards replaced by the chips, so that finally the ration consisted J 
I litre of milk + 1200 gr. of chips. 

The excrement of both species of animals was gathered from the lot; 
day of experiment onwards. The feeds employed were of the chemical com 
position indicated in Table L 


CoiiipoHiints 


Tarek I. — Percentage composition of the feeds tested, 

Eeddish food Greyish food 

Flour Chips Hour 


Cliips 




89.38% 

01.38% 

'88.29% 

2.00 


I. hi 

2.59 

1.44 

89,50 


87*77 

88.82 

86.85 

5-19 

0.85 N) 

4 * 75 { = 

0.79N) 5-44 ( = 

0.8; N) 4.75 

5-19 (= 

0.S3N) 

4-75 {= 

0.76N) 5.38 (= 

0.86N} 4.75 

^ 6.79 


7.40 

2.84 

T.30 

42.98 


36-85 

49.98 

17.42 

84-5 1 


38.77 

3 1 .06 

33.38 


Dry til. liter . . 

A?h. 

Organic matter 
Crude protein . 
Pure protein . 

Eat 

Crude tellulose. 
Nitrogen -free ts 


It will be seen that the protein content does not differ very nnidi 
the various groups, but the fat content in the reddish food considerably e- 
cmis that m the greyish food. This larger fat content is, according I 
the evidence of the microscope, due to the presence of fat glokl- 
contained in the seed coat of the Sudan nut. The content Jf cnii: 
cellu ose and nitrogen-free extract is more variable, but these variatior 
showm'^lrv the^analys^ calculation, and are in reality smaller tba 

based on digestibility of the nutrient clcment.s, the nictl» 

based on the nitrogen insoluble in acid pepsin (i) was chiefly lised • taKr 
mto account however that the laboratory method most in u.L is that ha* 

W>. !'wT ■’ V0I.61, 1 M 
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the total nitrogen or that of Stutzer, the writers also 
coefficients of digestibility according these tot wo methods. 
Table II indicates the coefficients of digestibility. 


ascertained the 


Taei,e II. - Coefficients of digestibility of the foods tried. 


Substances 

' 

Flour 


n 

V 


£ 

M 


% 


Qruanic matter 

86.7 

78.1 

Crude proU'in 

59-2 

' 60.6 

Part' protein 

50.2 

60.2 

Put . ■ 

.... 90.6 

' 747 

Crude eel!ul'‘Se 

98.2 

91.6 

N’iliogcn-frec extract . . 

81,4 

69.6 


Pi«s ' 

Chips 

I ■ I " ^ ' " 

^ ; s I. . I I I I 

I % I %'%!%;■ % : ■ % 

I I ; ' I 

; 757 j 747 ■ 73 . « | 74,9 I 77.6 1 rC.J 

59.9 26.3 ; 60.5 . — ■ 46.7 ■ j 5, j 

59 ,: 26.3:60.5 — ; 46.7; 57,1: 51.9 

93.4 32.3 — : 88.5 — I 88.5 

94.9 86.0 77.7 81,9 85.5 85.9 

73.5 74.3 83.8 T9.I 73.1 82.9 T8,ft 


From these figures the following conclusions are drawn : 

1) The riipstibihty of the organic matter and its principal consti- 
tuents, crude cellulose and nitrogen-free extract, is veiw good both in the 
;kep and the pig. Thefat was also well utilised, while the protein was 
less thoroughly digested, 

2) The flour^ was digested better t)y the slieep tlian were the chips 

blit the difference is not sufficient to justify grinding. It is consemientfv 
more economical to use chips for shcc]}. ^ 

3) The pig.s utilised the cliips as fuliv as did tlie sheep 

4) Therms only a sliglit difference in i-aliie lietween tlie reddisii food 
aild the greyish fooil. 


5) lioth tlie flour and (lie cliips were readily eaten bv the aiiinials • 
they never caused any digestive troubles. 

(.) Crude cellulose partieiilarlj- is hi.gliiy di.gestible bv the two species 
«f aiiimak. From this it may be concluded that it i.s not in a'fibroiis condition 
Mefriiit. as FiNr,ERUX0h,i,s])roved that fibre is not well utilised bv pi^.s, 
“5 art must be taken into account in forming an estimate of thi.s food 
7) Ihe foo(l from the fruit of I'hylclcphas provides a good 'source 
mt,F 1"^ -N'evertheless they must be regarded as adiil- 

ko ‘Ti’”''''" ‘■■'''’’^'■"’'■ates (eaitlMiiit meal, linseed meal 

•b- It sold pure and at a low price, the farmer mas- buy them. 

tered tn h‘' ~ buy was finely ground and then admiiii- 

liltv n6 ^ determine its coefficient of dige.sti- 

8'-«t liav«wf ''"’0 Sf- 'if I'liopiieil hay, then 700 

., ere replaced by the same quantify of hay meal ; the otlicr re- 
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• time. In the 2nd experiment tlie 

ceived 1000 gr_ of choppy ^ ^ ^ 

'"'’To tirpSffmea^ 

day, with I litre of full cream milt . gj jg^,e contained 6o % of 

..."lir “ “ “• •" 

chiefly of groups of cells ^ total content of nitrogen in- 

4 e ^^'gf Mity^vas ^ ,3,,^ 

soluble in hydrochloric pepsin, it gav 
per 100 kg. of dried substance : 


Calculate from ibe total nitrop . ■ ■ ■ 
Calculated from the liilrogeii insoluble 
hydrochloric 


Sheep 


Pl«s 

Chopped hay 

Hay meal i 

Hay meal 

25.5 

26.4 

17.0 

27.4 

28.2 

21.7 


Xt is evident frcnn 

d£e?rdef It mav hence be concluded that grinding hay does not inaease 
ftrdfgestMity. The pigs utilised hay meal less effectively than the sheep. 

‘'^*’"^The starch value^alone however does not fimiish a sufficient basis fa 
a fair valuation of hay meal. It must be borne in mind that, owing to the 
reduction of the work of mastication, the digested nutritive elements^are 
better utilised in the case of hay meal than with ordinary^ chopped hay 
Nevertheless, according to the writers, this advantage may be obtanie 
merely by chopping the hay very' small Consequently the gnndins, of 

hay is superfluous. . , , . r, 

jll _ Cfadonia rangijerina. — These lichens were gathered in / ga 
(Bavaria), thoroughly dried in the sun and afteivvards roughly ground, 
They were first given to sheep and pigs to see whether they would take them. 
It was found that at the outset they were reluctantly eaten, but when mixed 
with good forage the animals consumed them regularly. The quantity ab- 
sorbed, however, was small. To enable pigs to accept the lichens well the 
latter must be freed from the disagreeable tannic substances by treatment 

with a solution of potash. ^ 

Tor the digestion experiments only a small quantity oi hcneiis re- 
mained at the disposal of the writers, so that they had to content themsel- 
ves with making a parallel experiment with one sheep. ^ The lichens were 
administered without having been previously treated with the solution o 
potash. The animal was first given 800 gr. of hay of known digestibiim 
after which 400 gr. of hay were replaced by 400 gr. of lichens.^ 

The dry lichens had the chemical composition shown in Table llh 



FEEDS AND FEEDING 


1135 


Table III. — Percentage composition of the dry lichens. 

Dry matter . 36 % j 

\ 1.18 % 

Cmde protein = 0.72 % N 

Pure protein = 0.72 % N ' ' 

2^28 

Crude ceUulose 

Nilrogen-free extract 

Xhe coefficients of digestibility were very low. On calculating them 
,ccorcling to the total nitrogen, negative values were obtained. The starch 
jalue was likewise negative. All these analyses were confirmed by a micro- 
opic examination of the excrement. 

The writers conclude that lichens may be administered to sheep and 
ittlc when there is a shortage of forage, but never to pigs or horses 
IV. - Bone meal. - This substance being at present often recom- 
ended in Germany as a food for ruminants and pigs, the writers carried 
It a digestion experiment with 2 sheep. The bone meal was administered 
itlieinin the proportion of 200 gr., with the addition of 800 gr. of hay 
his ration was readily accepted. ^ ' 

Ihe excrernent was collected lo and ii days afterwards respectively. 
Ihe digestibility was very good for the protein, even reckoning the 
)efficients according to the total nitrogen. The fat is still more digestible 
Calculating the content of digestible elements according to the total 
itrogen, the following figures are obtained : 


Organic iiialtvr 40 6 

Crude protein ''6 6 * 

Ts 

The content of crude protein calculated according to tlie nitro<»eu 
ioliiblcin hydrochloric pepsin was 31,1 

On calculating the starch value, by the aid of these figures, no result 
roiild be obtained which would allow of estimating the bone meal at its true 
ahie, as the result would relate to > , of fat and' of protein 'ITie pro- 
» IS contained in it however chiefly in tlie form of collagen a substance 
Mch IS converted into glue during tlie process of digestion. ’ Tlie glue in 
m, IS not a complete nitrogenous substance, as it iaeks trvptopliaiie tr-- 
osinc and cystin. It is likewi.se unknown to wliat extent it is utilised by 
mals. Therefore as long as the r-aliie of glue and collagen as foods is 
Aioivn, It would be wrong to attribute an over-great food i-aliie to tiie 
>rganic matter of bone meal. 

“ tood. - Tlic blood meal food corresponded in 

ICr, the 

^\m\ of 1^0 gr. along with 1200 gr. of hay. 

Ihe excrement was collected for ir davs, 

f^is<?8tible elements in the blood iiieal according to the 
f^penments, is shown by Tabic IV. 
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Tabde IV, --Conlenf of di^esHble elements in the blood meal 

Calculated Calculated according 
according to the nitrogen 

to total insoluble in 

nitrogen hydrochloric pepsin 


Crude protein • 
Pure protein ■ 
Organic matter 
Starch value . 


65-5 % 
6 ,V2 
6 v 4 
5<)-4 


82.6 

82,2 


The protein consisting exclusively of pure protein and being highly 
digestible, the blood meal forms an excellent food which should be bought 

if not too dear. , , ^ ^ 4.1, rr • 

In conclusion, the writers say that the deteriiunation of the coefticients 

of digestibffity according to the total nitrogen should be abandoned as itj 
often leads to errors. The method based on nitrogen insoluble in hydro- 
chloric pepsin should be adopted, or if this is found too complex, Stctzes’s 
method should be employed. 


882 - Nutritive Value and Digestibility of Wood \ Feeding Experiments in Germany, - 

Haberlaxdt G., in F&f$twiss€nschijtUt}m CnUralblall, sBth Year, No. 6, pp. 2;5-:;f,. 

Berlin, tc)i6. 

With the support of Messrs. Zuntz and Von dER Heide of the Pliy- 
siological Institute of the Superior School of Agriculture in Berlin, and 
that of the Prussian l^linistry of Agriculture, a digestibility experiment in 
a respiration chamber was carried out with a sheep for the purpose of 
determining the nutritive value and digestibility of birch wood. Ihe 
trees were felled at the end of March, and the trunks, which were 10 to 
15 cm. thick, were converted into \ ery fine chips by a paper mill. The 
microscopical examination of these chips showed that the wood was ^■cry 
finely divided, so that the membranes of almost all the cells were 
destroyed. The water used in preparing tlie cliips had removed almost 
the whole of the cell contents, in conscqucaice of which fact the experi- 
ment allowed of determining more particularly the digestibility and 
nutritive value of the cellular membranes. 

The composition of the air-dried wood was as follows : 


4.56 

Dry nialWr '1Y44 

A.nh o. 4 (> 

organic mat to 

Crude protein o.b? 

Cnulc fat (‘.45 

Orui.k‘ cdhilo^e 

Nitrogen free extract 61.5^ 


The daily ration consisted of : 450 gr. of wood, 30 gr, of wheat gluten, 100 
gr. of molasses, 75 gr. of starch, 5 gr. carbonate of lime, and 100 cc. of a saline 
solution. After a preparatory period of 17 days the period of experiment 
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, roper began, lasting 6 days. It yielded the following coefi&cients of di- 
estibility for the wood : 


Organic matter . . 
Crude cellulose . , 
Nitrogen free extract 
Calories , ..... 


50.09 % 
50.06 

35. .58 

48.61 


The digestibility was therefore excellent as regards the non-nitrogen- 
ijs substances, the crude cellulose and the nitrogen-free extract. For 
be crude cellulose it is not below that of poor quality hav, and for the ni- 
rogeii-free extract it is 55.58 % 

To arrive at the true nutritive value of the chips, allowance must also 
,e made for the greater work of mastication and the loss of elements re- 
lating from fermentation. On deducting the loss of elements, etc,, from 
be above \ allies, there results per 100 gr. of wood fed to the animals, 84 q 
alories capable of conversion into animal substance and work. Given that 
gr,of fat equals 9.5 calories, there are obtained in all from the 84.9 calories 
.Q4gr. of fat. This figure is equal to a starch value of 35.8, which in turn 
orrespoiids to that of good meadow hay (36.2 according to Kelexer). 

A microscopic examination of the excrement showed that it was not 
uly the substances of the lignified cellular membranes easiest of deconipo- 
ilion (hemicelhilosc and pentosan) which were dissoh ed but even whole 
lembranes, and that a good result is only obtained if the wood is cut up 
ery fine and its cells are tlioroiiglily Unn, Xon-observance of tliese two 
onditions was the jnincipal cause of tlie failure of the previous exjjeriments 
,it!i sawdust. 

Prof. RriiXKR repeated tliese ex])eriiucnfs on a dog, usiiin tlie same 
toed. He obtained almost the same results. The dog, ''aloii,-,' with the 
W ration, also received meat, the digestibility of ‘which was not 
miiiislied. The experiments carried out on the dog lead the writer to 
e conclusion that man is also ca|jable of digesting llneh- ground birch 
»d. and he thinks that from lo to 15 ‘g, of r.ve or me.il wlieat should 
ircpl.u'od b\' wood meal in laread manufacture. 


t- Experiments with Dogs in connection with the Mendelian Laws of Heredity.- 

WKU.M.«.Na.|.,in r,Ti.avv«ii,(wnrtHVl' A'.atO.i- (Hulldinuf y.ilural .Seieii(v). V..I, Xl.viir 

515-wo, lliulaptsl, M;ty 15, , . 

ytCT first carrying out crossing experiments on mice, fowls and rabbits, 
K Author in 1909 crossed a black ami tan basset with a spotted fox ter- 
srbitch. The experiments whieh w ere coiitiimed for 5 vears at the Roval 
U'terinary College of Budapest, sought t.) avteniiinv the inlieri- 
Rol the colour and shape of the bnd>-of the male basket and the fox ter- 
riK* first cross produced 5 individuals of black aial tan colour 
tb" ^ on the che.st and legs, the stature in all cases recalling that 
leblT to follow tlie law of Mendel in the sense that 

'vere domi 

the coloured spots and the normal stature of the tox terrier bitch. 
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Results of Uach and tan basset cross with fox terrier hitch. 


I _ Sliape of body 

Progeny grown d(^s | 

h Sex Colour black and tan ; spotted i 

, ^ i- : . . - jWank 

‘Si ' ‘ fox- ! ; foir I 

: I I female male and : spotted ; basset basset ^ ! tan 


Totals • * ■ 32 ■ 17 . 15 ; 23 9 : 12 i 3 4 ' 2 ; 

Ntimerical ratio anticipated by ' 

theory 24 : 8 11.81 : 3.94 3.94 ; 1.31 ; 


very short -legged. 


The question is next discussed : What will be the result of intermatir 
the above progeny. If, to avoid confusion, only one character at a tin: 
is considered (monohybrid cross), the 1st generation should, according t 
Mendel's theor\y beget black and tan individuals and spotted individual: 
and individuals with basset stature and with fox terrier stature respectively 
all this in the ratio 3:1. In the case of the dihybrid cross, the condition 
are more complicated, because the different characters are formed into cosi: 
binations. The writer draws up a table of gametic formulae, in which li 
collects the 16 theoretical combinations of the determining character! 
According ot this table there would be formed in the 2nd generation ii 
addition to the 2 parent types, 2 biotypes : the S])otted basset and tb 
black and tan fox terrier. The ratio of the 4 biotypes (differing externally 
would be such that among the 16 dogs there would be 9 black and 
bassets, 3 spotted bassets, 3 black and tan fox terriers and i spotted Jo] 
terrier , each biotype would correspond to a homozygous individual. 

Wlrile demonstrating theoretically what was to be expected from the 211 
fihal generation, the writer reports the further course of these experiineiits 
the animals resulting from the ist filial generation were mated wdth eac 
other 5 times, and produced 32 individuals : 23 black and tan and 9 fa 
colonr This result proves that the inheritance of the black and tan 0 
lour of the basset and the spotted colour of the fox terrier follows the Mei 
aclian rule, and that the black and tan is always dmuinant, while thes|:>otte 
character is recessive, Thus the ratio of the 5 matings (23:()) agrees wit 
the ratio anticipated by theory (24 : 8). 

Of the 32 puppies II died, and the remaining 21 grew ui> well. « 
21 fully grown dogs there were 16 with basset body (one of them verv shorl 
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legged) and 5 with fox terrier body. These results therefore prove that in 
addition to the basset-shaped dogs there were also in the 2nd generation 
dogs of normal stature giving practically the ratio which agrees with the 
theoretical calculation (15.75 : 5.25). 

On examining the animals resulting from the ist filial generation from 
the (lihybrid point of view, experiment proves that the different charac- 
teristic features underwent combinations which, in addition to the parent 
types, produced 2 new biotypes : the spotted basset and the black and tan 
fox terrier. The appended Table shows the results obtained from the 
matings. 

It will be seen from the Table that, of 21 dogs of the 2nd filial genera- 
tion, there were : 

12 black and tan bassets 1 black an<l tun fox terricTS 

4 spotted bassets 2 spotte<i fo.x terriers 

In conclusion, the Mendelian ratios have for the most part been sub- 
vtantiated ; whether the results be considered separately or taken in the 
aggregate, it is found that tlie resulting ratios are s ery close to those calcu- 
lated by theory. 

It is thought that on tlie basis of these experiments in crossing, dog 
breeders may build rip a theory of hereditary tran.sniission of certain' clna^ 
racters peculiar to different breeds of dogs. 

Relation between the Quantity of Milk formed and that obtained in Milking. - 

ZWART S. 0 ., in Zi'ilichriil fiir Vlnnh- umi M ’khhy^^inu', Vrur. Xo. 15, pp. 231- • 

Xo, 16, pp. 24 f)- 2 S<'. Ikilin, M:iy i and is, I'db. 

Agricultural literature contains abundant data in reference to milk 
ami the milk-secreting organs, but few jiarticulars as to the relation between 
the quantity of milk formed and that obtained in milking. Some expe- 
riments were carried out in connection with tliesc questions, the princi- 
pal results of which are set out in the present work. 

According to Xri;.scH the secretion of milk may be divided into 2 phases ; 
rest])mod and milking. 'Phe rest period is the interval between two milk- 
ings; the milking represents the phase during whicli secretion is promoted 
by mechanical and physical stimulation, and a distinction is made between 
preparation and execution of the milking. The first pliase depends on 
the chemical factors of the blood which form the milk, while the second 
iliase depends entirely on nervous influences. 

The data relating to thf quantity of milk formed during the period of 
est diverge greatly, v^ome conteiul that the greater portion of the milk is 
ormed during the re.^t ]>eriod. while others niamtaiji that it i< elrieflv formed 
rinng milking. 

As a result these experiineiits the Autlior is unable to ciuifirni the 

opinion as being correct. Tlie arguments juit forward by the parti- 
jins of the second theory, according to which the quaiititv of milk drawn 
mm the ud<k‘t exceeds the latter itself iti volume, are also controverted. It 

posible repeatedly to inject into the udder the quantity of milk pre- 
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viously drawn from it. In some cases it was even possible to inject 
twice the quantity of milk previously drawn from the udder. 

It was also sought to determine by exact measurements the quantity 
of milk formed in the udder. Before milking, i. e. at the end of the rest 
period, the udder contains a quantity of milk made of up two parts, a aivlj. 
The part a represent': the quantity of milk present in the largest galacto- 
phorous ducts of the udder (i) and which can be extracted by means of a ; 
milking tube, while the part b is the quantity of milk contained in the finer ' 
ducts and influenced by still other factors (capillarity etc) . Part a is obtained 
by putting the milking tube into the channel in the teat. Part b is extracted 
by the Author in the following way : first the milk contained in the main 
ducts is removed, then the cow is killed, and when the blood has been entirely 
withdrawn, the teat is removed : it is put into a tureen, cut into pieces 
and then gently pressed. For this purpose cows yielding from 6 to 12 litres 
per day were used, The quantity of milk obtained from the small galacto- 
phorous ducts varied from 250 to 700 cc, ; it averaged 500 cc. 

The experiments showed that the milking tube gave a quantity of 
milk almost equal to that obtained by remilking the cows after this opera- 
tion. The quantity of milk formed during the rest period is equal to tha ' 
found in the main ducts plus the contents of the small ducts before the pre 
paration for milking. This latter quantity, as said above, averages 500 cc 
P'rom this however there must be deducted the quantity of the milk remain 
ing in the udder from the last milking but one : it is always less than 501 
cc. The quantity of milk formed during the milking equals the milk obtainec 
by milking after removing the milking tube plus the milk left in the smi\l 
ducts after milking (less than 500 cc.). Although the ratio between these 
two quantities of milk varies according to the indi^'iduul and the excita- 
bility of the niainniary glands, it may be saiVI that the quantities formed dnr- 
mg the period of rest and even during milking are equal in normal cows in 
good condition of lactation. 


This rule is not confirmed when the second phase has been produced 
by stimulations other than those of the milker’s hand. In tho,se cases a 
larger quantity is obtain eel from the small ducts. This fact suggests that 
th^ stimulation, which leads to a downward movement of the milk is not 
sufliaent m the second phase to get out all the milk which tlie udder b 
capable of holding. In order to secure the whole of the milk the teat iiuist 
be constantly stimulated. 

This fact is of immense importance in connection with the use of 
milking machines. With mechanical milking, the mechanical stinmlatioii 
IS still greater than with hand milking, but even then milk always reniaiiu 
behind in the small ducts. This stagnation of the milk i.s injurious and 
hinders the formation of the fluid. 

In the following diopter particulars are given of oliservations on fatten- 


tjuJiirh f jr -'’tans. b\ iargiist galactuphorous <-11101 ” those ducts tlie cf 

theLrdurt commu„ic;Ui ,.8 direedy witli 
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gd COWS and cow yielding an abnormal milk. It was found that the average 
miantity of milk obtainable from the udder by milking, after removal of 
Ije milk contained in the main ducts was not equal to that previously ob- 
aiiied with the milking tube ; the milk which had formed during milking 
epresented 50 % at most of that obtained beforehand with the tube. From 
he low pressure of the milk in the udder observed after preparing to milk 
j cow which was developing mastitis, and from the observations of veteri- 
laH' surgeons to the effect that some diseases of the udder are manifested 
[5V a reduction of the yield of good milk several days beforehand, the con- 
cirtsiou is drawn that somewhat abnormal glands are quite well able to form 
[he milk of the first phase, but are inadequate to produce the milk of the se- 
•ond pkase with sufficient rapidity. If the milk does not go down, or if 
t takes some time to descend, or if it descends in a smaller quantity than 
^jy^l it may be concluded that the cow is contracting mastitis, unless the 
reduction of the milk yield is due to nervous inffuences. 

; To illustrate the mode of formation of milk, the Author represented 
curves the quantities of milk obtained by fractional milking of several 
ows. He was thus able to show that towards the end of milking more milk 
; drawn than is formed, so that after some time it is not possible to draw' 
iBv more milk from the udder ; the cow is then completely milked. 

Experiments were also conducted with a view to determining the quanti- 
i- of milk contained in the main duct and in the teat canal. In this 
liKo the data contained in the literature of the subject diverg- 
i It was formerly generally believed that the main duct always contains 
I large quantity of milk, but latterly the statement sometimes appears that 

i emuia duct and canal of the teat do not contain milk during the period 
rest. The writer was able to ascertain, in the case of about 100 cows, 
at all normal teats contained milk in their duct, and that the most swob 
Q teats contained the smallest quantity of milk. 

The fact that during the period of rest the milk does not pass out of 
leteat is due to the veins which swell and shut off the exit. Therefore 
lilting is only possible when the blood has been ex])ened from the \’eins 
y specific excitation. 

The teat canal never contains milk during tlie period of rest, 
t'- Effect oi Water in the Ration on the Composition of Milk. - ttrnkr w . k.. 

*BAv, K. U., Norton K. 1’., and Wright 1'. .X - /"urfufl >■' A^nailiurti! 

V'iI,V),Xa. 4, pp. W;ishiii;4l<pii, D. C.. .April j;, imiG. 

Experiments conducted at Bro\vns\-ille, Tex,, by the Dairy Divi.'^ion 
lithe Bureau of Animal Industry. U, S. Department of Agriculture indi- 
that the feeding of prickly-pear {Pl>uu(ia spp.) lowers the percentages 
Ihtin milk. In comparison with other feeds, prickly-pear contains a 
itgt amount of water and mineral matter. D was thouglit by the writers 
one or both of these constituents might be responsible for the re 
W'on ill fat percentage ; consequently experiments were conducted to 
tenime the influence of the water: work on the mineral matter is 
'Progress. The literature dealing with the effects of watery fee<is or 
'^Iciinthe ration upon the quantity of milk produced is rejHirted to con- 



1142 


cattle 


tain much contradictory erddence. The difficulty of eliminating ^ factor, 
except the watery character of the ration is believed to be largely if. 
sponsible for the conflicting nature of the statements_ 

^ The experimental work to determine the effect of water upon the con,. 
Dosition of milk was conducted at the Dairy Division farm Beltsville. Md., 
L included three different lactation periods. The four following meth^ 
for supplving rations of widely different water content were tned : n) , 
11 1 allowance of drinking water as compared with a linuted supply, the, a. 
t on being alike in both cases ; h) a heavy ration of turnips as compared .in 
one of dry forage; r) wet beet pulp as compared with dty bert Piilp; ^ 
areen crimson clover (Infolium incarnalnm D.) as compared with thecurej, 
hav Eight cows were used in the experiments conducted by the first me 
thod, four in the second, two in the third, and four in the fourth. 

In every case except when the crimson clover was fed the amount a 
water drunk by the different animals as well as the difference in the wate 
content of the forages under comparison, was determined. 

With all except one cow in the wet versus dry beet-pulp group, th 
amount of water in the dry ration did not exceed 75 per ^nt. of that sup 
plied by the wet ration, and with some cows that were given a limited ai- 
lowance of water the dry ration contained less than 60 per cent, of the wa 
ter content of the full-allowance ration. One cow in the wet versus dn 
beet-pulp group received, when the dry ration was fed. 88 per cent, oftk 
water content of the wet ration. 

Ill the green versus cured crimson-clover group, the former coiitaineii 
71.23 per cent, water and the latter 8.33 pet cent. The daily ration of greai 
clover varied from 40 to 50 pounds per head, and of the cured hay from i( 
to 22 pounds per head. 

Certain individual cows at times produced milk having an abnormal 
fat content. This effect was apparently independent of the ration, a? i1 
occurred not only with the high water-content ration but with the dri a; 
well. A study of the data obtained in the four series shows that the lya- 
terv character of the ration has no effect upon the fat content of the milk. 
There was even less variation in the other milk constituents than in the fat 
This indicates that rations of varying water content have no effect upoi) 
the composition of milk. 

13 references bearing on the subject are quoted. 


886 - The Value of Maize Silage. Fed in Big Rations, in the Feeding Economy fl 

Cattle. — .Allison H. 0 ., in The Breeder's Oazdte, Vol. LXIX, p. 1068. Chicago, Maji 


The agricultural test farm of Colombia (University of Missouri) re 
cently sold on the Chicago market 5 lots each comprising 6 head of butcher: 
cattle fattened with different quantities of concentrates (maize. linsee( 
and cotton seed cakes), ensilaged maize forage, and lucerne hay ad hh. 

The following results bring out clearly the value of ensilaged 
in the feeding economy of fattening oxen, according to the prices per bu 
shel quoted on the market for the foods used : maize, 70 cents; maize 
Age, S 4.50 ; cotton seed meal, $ 37 ; linseed oil meal $ 37 ; lucerne ha} 5 
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er ton- maize silage came from a crop which would probably have 
ielded about 60 bushels of grain per acre and in which the growth of straw 

ras considerable. 

The cattle were choice Herefords, bought in the market of Kansas 
Hty in such a way as to ensure the greatest possible uniformity, and cost 
1 7.64 per ewt. delivered at the farm. After fattening in winter for a pe- 
iod of 133 days, they showed the following increase of weight : 


initial weight per 

I,ot I 

bot II 

I.ot III 

I/it IV 

Lot V 

head, lbs 

vttrage fiBaJ weight per 

925 



936 

913 

bead, lbs 

eerage increase per day 

1286.94 

124944 

1199.77 

1243.05 

1206.66 

per head, lbs . . • 

2.721 

2.454 

t.o68 

3.383 

2.1 40 

)nsuming per day per head the 
)si : 

following 

average quantities of food (in 


U)t I 

Cot II 

Lot III 

Lot IV 

Lot V 

aize 

15.597 

15.243 


_ 

15-274 

jtton seed meal . . . 

2.600 

— 

5.055 

— 

— 

iusced oil meal .... 


2.540 

— 

5.055 


aize silage (ad lib) . . 

17.468 

16. .166 

36.222 

37.620 

16.265 

iicfme hay (ad lib) . . 

3.687 

2.267 

3.of j: 

4.027 

3-897 

The economic result of fattening, according to 
le above foods, was as follows : 

the market 

prices of 


r,ot I 

u>t 11 

Lot III 

Lot IV 

Lot V 


— 

— 

— 

— 

— 

Oft of increased weight. 

1 

$ 

1 

$ 

S 

per 100 lbs 

1C.42 

10.58 

10,15 

8.57 

10.S8 

elling price in Chicago 
iverage net profit, per 

9.60 

9.75 

9-65 

9.65 

«.75 

head 

6.77 

9.52 

9.67 

14.56 

10.53 


The highest profit coincides with the ininimiim use of concentrates and 
i maximum consumption of ensilaged maize and lucerne hay, while the 
paxinium daily increase coincides with a minimum of profit due to a large 
pnsumption of concentrates. 

■ - Scale of Points adopted by the « American Jersey Cattle Club” -- Missouri staie 

Board of Asriculture Monthly BuUettn^ Vol. XIII, No. n, pp. 56*5; ; Columbia Mo. Novem- 
btr i<)i5. 

The following scale of points has been adopted by the American 
Cattle Club for scoring for Jersey Bulls and Cows : 
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Score of Jersey Bull. 

Head, lo : 

A — Broad, medium length ; face dished ; narrow between horns ; horns medium 

in size and incurving 

B ~ Muzzle broad, nostrils open, eyes frill and bold ; whole appearance vigorous 
and nuisculinc without any indecision 

Nec)i, 7: 

Medium length, with full crest at maturity ; clean at throat 

Body, 57. 

A — Shoulders full and strong, good distance through from point to point, with 
well-defined withers; chest deep and full between and just behind the 

forelegs 

B — Barrel long, of good depth and breadth, with strong rounded, wdl-sprung ribs 

C — Back straight and strong 

D — Rump of good length and proportion to size of body, and level from hip bones 

to rump bones 

H — Boins broad and strong, hip rounded, and of medium width compared with 

female 

F — Thighs rather flat, well cut behind high arched flank 

G — Begs proportionate to size and of fine quality, well apart, with good feet and 

not to weave or cross in w’alking - . , 

Rudimentary Teats, 2 : 

Well placed 

Hide, 2 : 

Boose and mellow 

Tail 2 : 

Thin, long, reaching the bock, with good switch, not coarse or high at setting-on 
Size, 5 '■ 

Mature bulls, 1200 to 1500 pounds 

General Appearance, 15 : 

Thoroughly masculine in character, with a harmonious blending of the parts to each 
other ; thoroughly robust, and such an animal as in a herd of wild cat tie would 
likely become master of the herd by the law of natural selection and sunival 
of the fittest 


, Score of Jersey 

Head, 7: 

A — Medium size, lean ; face dished ; broad between eyes ; horns medium size, in- 
curving 

B — Eyes full and placid ; ears medium size, fine carried alert ; muzzle broad, with 
wide open nostrils and muscular lips ; jaw strong . 

Neck, 4 : 

Tliin, rather long, with clean throat, neatly joined to head and shoulders ... 

Body, 37 : 

A — Shoulders light, good distance through from point to point, but thin at 

withers ; chest deep and full between and just back of forelegs • 

B — Ribs amply^ sprung and wide apart, giving wedge shaixf, with deep, large ab- 
domen, firmly held up, with strong muscular development 

^ Back straight and strong with prominent spinal processes ; loins broad and 

strong 

D — Rump long to tail-setting, and level from hip bones to rump bones . . ■ 

E— Hip-bones high and wide apart 

F — Thighs flat and wide apart giving ample room for udder 

G — Begs proportionate to size and of fine quality, weU apart, with good feet mid 

not to weave or cross in walking 

H — Hide loose and mellow' 

I Tail thin, long with gcKid swiu-h not coarse at setting-on 
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Mammary Development. 

Ucr, • 

size, flexible and not fleshy ' 

P . - Broad, level or spherical, not deqjly cut between teats 4 

Q _ Bore udder full and well rounded, running well forward at front teats .... 10 

p ^ Rear udder well rounded and well out and up behind 6 

(>f aoud iuid uuifomi length and size, regula rly and squarely placed 8 

i/M Vojs, 4 : 

j^afge.long, tortuous and elastic, entering large and nmncrous orifices 4 


jf, 4 • 

jlaturc cows 800 to i 000 pounds 4 

Appearance, 10 : 

4 iViJimetricat balancing of all the parts, and a proportion of parts to each other de- 

jK'iuling on size of aninial, with the general appearance of a high-dass animal , 
with cjipadty for food and productiveness at jxul lo 

1 00 

j8 - Progress of Guernsey Cattle in the United States according to Particulars of the 
“American Guernsey Cattle Club”. — c^dwell w. h., in Hoard's Dairyman, voi. i#i, 
Xo. it*, p. 742- Fort Atkinson, Wise., May 26, ryifi. 

On examining the work carried out during the last working 3^ear of 
]e American Guernsey Cattle Club, ended 29th April 1916, one fully re- 
lises the progress accomplished in the development of this dairy breed in 
le United States, and above all the continuous increase in the average pto- 
hetion as it appears from the “ Advanced Reghtcr 

' The register of bulls contains 37 862 head, and that of cows 63 954 
id, making a total of loi 816. 

Five years ago there were only 44 286 animals registered, which shows 
It during the last five-year period, the Herd Register exhibited an in- 
;ase of 130 %. As the importation of thoroughbred Guernseys since 1840, 
cording to the best sources of information, was only 466 bulls and 7 121 
ws, it follows that the importations were only 7.5 % of the number of 
ese animals at present alive ; this pro\^es how prolific the breed is in the 
nited States. 

There were issued 4 198 certificates of registration of Guernsey cows in 
e Advanced Register ; 949 of these cows were registered during the last 
irking year which makes an increase of 90 % as compared with the pre- 
ying year. 

The average production of 4 719 records tested is at present 8805.91 

5 milk and 439.15 lbs. of fat. During tlie last year this average rose 
I lbs, for milk and 5.24 lbs. for fat. 

Ihere are at present under test 1 173 cows, belonging to 270 breeders 
States ; 70 % of these breeders, or 190, have 854 of these cows (72 %) 
^^rthe 2 days’ test. There are also 18 superior State vSchools of Agricul- 
which keep Advanced Registers for their own dairy herds. 
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TO Guernsey cows entered in the Advanced Register have a four-yeitj 
average of 11915.7 Ibs- of milk and 630.93 Ibs- of fat. 

The Club numbers 530 members, of whom 64 joined last year. 

Its capital is about $ 2 16 251 63 and its expenditure last year $ 83 272 0;. 


88, - Pig Breeding and Intensive Malte and Soya Pasturage. In the UniW States, . 

BMTORSl.C. (Purdue University), in GuzeiU, Vol. I,X1X, No. a, pp 


1160-1161. Chicago, June I, iyi6. ^ ^ 

The importance of combining soya with maize in connection with pigj 
breeding is clearly brought out by the facts collected by this writer and duf^ 
partly to actual practical work and partly to the breeding tests carried oui 
for Purdue University. 

Prom the food trials it has been found that 8.8 lbs. of maize plus 2,; 
lbs. of sova are equivalent, for pig fattening, to 15.2 lbs. of maize alone. 
combining soya with maize, an intensive pasturage for pigs is obtained, bj 
which the maximum of unit yields may be secured. The followng are, ii 
brief, the increases of weight obtained per acre during the experiments auc 
those yielded in practice, together with the rules for combining the two feeds 

Canoll Co. (Indiana). - A plot of 5 ^2 ^^res put down to maize com 
bined with soya was reserved for pasturing 99 averaging 108 lbs 
weight each, for a period of 27 days and gave a total increase of \m 
weight of 5 288 lbs. or 2 lbs. each per day. The presumable crop of main 
would have been about 70 to 75 bushels per acre, and that of soya 12 to 


bushels. 

Clarke Co. - A plot of 2-3 acre in 15 days produced an increase in wdghl 
of 1210 lbs.; or 526 lbs. per acre, in 34 P^^^ ^ further increase of 7] 

lbs. obtained with some sows by utilising the pasturage residues. Inal 
live weight increase of 600 pounds per acre resulted. The anticipated ci' 
would have been about 45 bushels per acre. 

In the trials of combining soya with maize the average yield obtain 
was as much as 61 bushels total grain per acre, and the yield of maize was; 
most always higher on the parts where it was combined with soya than 1 
those where it was not. In two cases, with non-inoculated soya seeds, the 
was a yield markedly unfavourable to the combination, owing to the fa 
that the soya, being almost completely devoid of root nodules, deprived t 
maize of a good proportion of the soil nitrogen. 

For ensilage the combination of soya with maize is also preferable 
maize alone. The many trials carried out yielded, on the average, an i 
crease of 2521 lbs. silage per acre over the yield of maize grown alone; 
wet years, an average increase of 3600 lbs. per acre in favour of the combin 
tion. Moreover, the resulting forage is richer in protein substances th; 
maize forage alone. 

Putting pigs out to pasture forms in turn the best mode of tiirm 
the crop to account and many experiments, borne out by practice, ha 
proved that the successive growing for several years of maize together ffi 
soya on the same plot, with the object of feeding the standing crop to pii 
does not noticeably reduce the fertility of the soil, because, in addition 
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is left on the soil, which 

j, incorporated m the latter by ploughing and promotes fertility, 

The combinahon of soya with maize demands the choice of va- 
rieties 0 soya which mature at the same time as maize, principally in thoL 

'“"f rstetes^'in^rt^"* f '^‘“8 'i°“e simultaneously In the 

( nited State., in the maize zone, between the 38th and the 41st degree of 
latitude, the HoUybrook variety possesses this quality ^ 

: I) some farmers 

piovide the maize sower with special boxes for soya, in order to sow them 
together , 2) others mis the soya with dry sifted soil, and distribute the 
seed ivitli the manure spreader of the maize sower ; they usually put down 

“ f d toTs itT themanure spreader 

^adjusted to 75 lbs. per acre,' 3) others sow the soya separately after maize 

going over the furrow twice, but this method is more expensive. The quan- 
tity of rz lbs. per acre represents approximately 3 or to 4 soybeans to 

each row. 

on the Value of Lime in Relation to Silkworm Nutrition. - ii vnxc i..v«,ch. ™ 

M,m. * r. 4 sm,,Uir,n uriooU du Japon. Yrar 11 , .Vo. 4, pp, ..4. Tokio, .March . ,,',’.6 

For his experiments, the writer used silkworms of the Koishimaru 
race having but one generation a year. He reared them on the ordinarv 
methodiip totheendof thedth moult. Atthetime of the 5th moiiltheformed 
4 groups of 500 worms each, which he fed with leaves treated • il with -1 
solution of calcium bicarbonate; 2) with a solution of calcium chloride 
3) with a ^lution of calciiin, acetate; the 4th group was fed with untreated 
leaves (control). All the .solutions were of 5 % strength. The solution was 
spread on the leaves in a very fine spray, to the amount of 4 centilitres 
per too momme (375 gr.) of leaves. When dried the leaves were given to the 

Ou the whole, the worms fed on leaves treated with lime salts grew much 

Uroups aduu liv^' :o.j 

wu 44 n. 

i 4":,!:'" 

,rrj 1 :v>-) r4-’-4 4 ti..>> 

-U -M-l lOij.i I 1, , - , , . 

4lh cmilruli . . . ‘ ‘ 

i.U.,U i..;., 

Thewcight of the dried todies of loo mature worms, with the intestine 

I'toSgraZ'that of th?*i exceeded bv 

^ried mat t r of 100 to “f 8^'’"'’' " of the 

•»., . 5 . S»?““ 


Silk txx.'txms . 
Chrysaliii.-i . 
Cast skins . , 


>ericultcre 
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The percentage of dr}^ matter was also 8 to 15% higher than that of 
the control group in the mature worms, and 5 to 7 % in the dr>' cocoons 
and the silk cocoons. 

The weight of calcium contained in the groups under experiment exceed- 
ed that of the control group in all cases, both in the mature worms and 
in the silk cocoons ; in the larvae the excess was 25.14 % in the calcium 
acetate group, while it was lower than this, namely 3.07 and 11.93 % re- 
spectively, in the calcium bicarbonate and chloride groups. 

The investigations will be continued in order to ascertain which lime 
salt is most favourable to the growth of the worms and in what degree of 
concentration. 

It is finally pointed out that according to an analysis by Nagak\ 
Muxeyoshi the ash of the ripe Japanese mulberry leaf contains : 


Phosphoric aci<l . ... 

. . , 12.02 *;'u 

Sulphuric aci(i 

Potash 

■ - - ii.-yy 

Chlorine . . . 

Soda 

. . . 3.16 

Silicic acid . 

Lime 

• • ‘ .=!.=i-i 5 

Oxide of iron 

Mamicsia 

. . . 12. 4S 



Lime is therefore present in a proportion almost three times that of 
magnesia ; this excludes the possibility of its beneficent action on the lar- 
vae being due to an antagonism to the action of magnesia, similar to that 
observed in plants. 


891 - Study of Sericulture in Madagascar. — in Bulletin economiqnc de la colanie de Muik- 

Kascar el depcndances. Year 15, No. 1 , pp. 1-17, Tanaiiarivo, ist Half Year 1915. 

Before the French occupation, the silk used by the natives was obtained 
exclusively from Borocera Madagascar iensis, occurring very widely in 
the central and western parts of the island and on a considerable number of 
plants. It sometimes becomes a positive pest in the mimosa plantations. 
It is still regularly reared on the “ tapia ” (Ufaca clusiacea) which exist 
in more or less dense forests on the lateritic hills. The “ tsitoavina ” 
(Dodonea madagascariensis) and the “ ambrevade ” {Cajamts indicus] 
are also reared. In the regions of Majunga and Maintirano, Borocera live^ 
wild in the Rhtzophora forests of the coast and the natives gather cocoon^ 
at certain periods of the year. 

There are other wild native larvae belonging to certain silk-bearin? 
species oi Bombyx; namely R. Radama and B. Diego. They are found in 
almost all the forests of the eastern slope and the North. The cater- 
pillars have the pecuhar feature that they enclose their cocoon in a large 
emreope w ic they weave in common and which is sometimes i metre in 

°'=‘^'ipation, especially since igoo, the silk Indus- 
trv m the island has been based on the rearing of Bombyx mori. 

; “1 V ‘V''!? «'ltivation of the mulberry tree i) and the tecli- 
mcal conditions of silkworm breeding 2), some information is given on the 




(1) See B. March 1913, Xu. 267. 

(2) See B. June 191+, Xo, 355. 
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•oduction of silkworm eggs, cocoons and silk, and finally an account of 
encouragement afforded to sericulture and the future in pro- 
)ect industry in the island. 

phe Nanisana station annually prepares from 300 to 350 thousand lay- 
iffs of moths, which are distributed free to European and native rearers. 

tn the Centre of Madagascar the cocoon has retained the classical form 
i^ood French cocoon. As regards their size above all and the quality 
l;he threads, the Madagascar cocoons are comparable, according to com- 
authorities, with the cocoons of the Cevennes. The experiments 
rfied out at the Public Silk Conditioning Establishment in Eyons and by 
veral spinners in the South of France and the North of Italy plainly show 
[at the silkworm races of Madagascar when subject to continuous and 
Itiiodical selection can furnish cocoons at least as rich in silk as those of 
L European breeds. 

The raw silk is comparable in all points with the good raw silk of Pied- 
and the Cevennes. 

The local government, in addition to free distribution of the eggs 
oducecl by the station of Nanisana, has distributed more than 300 000 
Died mulberry plants. The “ cultivation agents " attached to the public 

f ' ijrtments demonstrate to those concerned the conditions of silkworm 
fill?. Finally, premiums are distributed for cocoons at the rate of 3^. 
and I according to quality. 

With regard to spinning, the decree of the 21st July 1910 allows an 
nml premium for a period of 10 years from the 1st January igii, of 
) francs per degummer working with more than 3 ends ; another pre- 
[iin of 400 francs is granted for additional degummer.s at the rate of one 
iitional degummer to ever>" three working with more than 3 and less than 9 
is, and at the rate of one accessory degummer per two degum mers work- 
j with more than five ends. 

I - Researches on the Digestibility of Different Foods used for Rearing Young 

Fish. — 'VonLGK.MUiH Richard, in Aliiitmcini' Fiscik'ni-Ziitun::, Vonr 1013, No. iS, 
lip. Munich, 

At the Bavarian fish-breeding Station of Wiclenbach, the Author 
ried out feeding experiments in order to determine the digestibility of 
«ent foods for fry. For this purpose he employed rainbow trout fr>’ 
•eksoldand of normal development. In order to produce like conditions 
food under .study was always given in the morning, 12 to 14 hours after 
last meal, so that the fry, under the stimulus of hunger, regularly ate 
irmtion. The natural food was generally eaten withtiii a few' niiniite.s ; 
nation was always abundant, and the part uneaten was afterwards re- 
After half an hour at least the fii^^h were taken out and studied from 
poiat of view of food digestion. The term u digestion completed >► 
that the stomach is left quite empty or contains only indigestible 
2511 ^. Each time at least lo fish together were taken. 

'n’idollowing were the foods studied : 

d Splwi : It was carefully freed from skin, then forced through a 
^ to remove all the tougher portions. Before giving it to the fry it 
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. • nieces Two hours afterwards the fish showed a wet 

was cut up P , dieestion as yet ; 4 hours afterwards, signs 01 

filled stomach, but no ^ afterwards the contents of the stomach wetj 
digestion ^ afterwards 2 fish had their stomachs empty, and; 

less in 2 S was Smpleted in all the fish. The conclusioi 

hours afterwards g chested 6 to 7 hours after feeding. 

i; 'K sam'e preparation as for the spleen. Its digestibility i. 
/iw W fish were found with their stomachs empty as httk 
veiy different digestion was only completed 8 hours 

“-y t »<. 5 ... ois...!.. i. 

ytoShoon. , , , , a* was given eithd aepaat* 

e. .f 

SSSitai." fcy .... .ben p„a«<l m menu, aft., 

?frerhour“lfter”^ stomach of the fry was stffl quite M 

4 horns atewards digestion was begun.and 6 hours afte-^ 
had their stomachs empty. The conclusion drawn is that the flesh fid 

is coninletelv digested 5 ^ hours after the mea . 

TsVnmIs : ShrLps also were only given during the period pre„„, 
to the stocking of the pond with fry. The shrimps were first left in bo ili 
water rhalf to three quarters of an hour, then pressed in moulds. Or 
Trf wh ch have peached a certain age readily eat shrimps alone ; for yomf 
S- theTnmst be mixed with soft substances such as liv^er, spleen etc. , 
fSt 5^i of shrimps are mixed with 50 % of liv^r etc. Then in proport, 
fs the age of the fry increases the proportion of shrimps is increased, i,n 

finally shrimps alone are fed to them. • i * 

In the case of the fish receiving shrimps alone digestion was compkl 

5 to 6 hours after the meal. , ... 

(5) Larom of Culex ptptens ; These were eaten by the fry wth 

few minutes : i V. to 2 r/, hours after the meal digestion was begun, 
writer counted a maximum of 18 larvae in the stomach of one li.sh I)i 1 
tion was terminated 4 1° 5 hours after the meal. . n in i 

is that the chitinous parts of the larvae remain in the stomach of the fist I 
a very long time, probably owing to derangements impeding t e pern ' 
tic movement of the stomach. The same fact is observed when ap ini 

given. 

(6) ' Daphnidae : The larvae of Daphnia magna and Daphma p 
were given. They were immediately devoured by the fish, which ate alxi 
20 per head per meal. The first signs of digestion were observed - 
after the meal, and digestion was completed 3 V2 4 V2 

meal. _ • f r 

Conclusions. — Liver requires twice as long as shrimp tor (Ug M 
Liver and spleen require most time, the natural food (Culex, etc.) reqj 
the least time. Fish-flesh and shrimps are intermediate between j 
two groups with regard to the period of digestion. Ihe causes of tie e] 
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^gestion of the natural food are : (a) the large surface presented by the lar- 
vae as a whole, which enables the gastric juice to attack the food thoroughly ; 
(i) the loose consistency of the food in the stomach of the fish ; (c) the 
gastric juices of the larvae etc. , which contribute to digestion in the stomach 
of the fish- 

It follows from the above that the natural food is the best for the frv of 
Salinonids. To the youngest fry, spleen can also be given when the natural 
food is wanting. When the fry reach a certain age a ration may be given them 
consisting of spleen plus fish -flesh, or spleen plus shrimps, or again fish-flesh 
alone. The mixture fish-flesh plus shrimps also gave satisfaction with, 

somewhat older 

- Fish Breeding in Switzerland in 1915 . — Bulletin suisse de BSche et PisdcuUvre 
' XVIItn year, 5, pp, 59-63. Xeuchalel, May 1916. 

As during the preceding year (i), 213 establishments were carried on 
uiing the incubation period 1914-1915. 128 857 000 fry hatched out from 
56696 000 incubated eggs, Including 63 239 small fish of one summer or 
ne year, 127 694 239 fry were put into public waters under federal super- 
•isioti. The appended Table gives particulars of the fry resulting from the 
nenbated eggs. 


IS umber of Imvae hatched out. 


A. — Native specks. 

Salmon i33/'.'uo 

Salmon trout, hybriil 34 000 

Lake trout 2655000 

River and slrciuii trout 0 i6:Sooii 

Char 4456000 

Grayling 2 63 21 wo 

Cnregitnus • 07244 000 

Pike io7o6(.wo 

Perch 1 30 (.00 

Carp 205 oco 

B. Exotic species. 

Rainbow trout 2'Vt'iiio 

American ch;ir oooo 


Total .... [jiS 657000 


file Confederation paid to the cantons, for transmission to the fish breed- 
>111 question, a subsidy of nearly £ 1400 (nearly £ 1500 in 1914) for the 


{h'Ai.\ 
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incubation of the eggs and the transfer of the fry to pubUc waters^ Th 
canton of Valais is not comprised in the above figures, as the estabhshmeats 
in that canton did not make any apphcation with a wew to obtaining 
a federal subsidy. No fish breeding was earned on dunng that yeai 
in the canton of Appenzell Rh. Int. The Smss fisheries and fisi 
breeding Society received a federal subsidy of about £ 120. Similarly 
to other riparian States, the Swiss Confederation made a grant of £ j, 
to the International Union of Fishers of the Lake of Constance, for the ex- 
pense of stocking that lake in 1915. In the same year Swisj fishermen took 
from that lake, including the lower lake, 33i573l^s. of fish of a value of 
over £ 9800 (in 1914, 322443 .lb of a value of over £ 9284) . 

The number of fishery guards in the service of the cantons was 161 dur- 
ing the year 1915, aided temporarily by 19 asvsistants. These agents receiv- 
ed by way of salary, attendance and travelling allowances, a total sum of 
£ 4363 (£ 4262 in 1914)1 of which the Confederation took upon itself £2182 
(£ ^131 in 1914), or 50 in accordance with the law. The cantons also 
expended £ 18 (£ 21 in 1914) for the destruction of animals injurious to fish- 
eries, but the Confederation refunded about £ 15 (£ 9 in 1914). 

A course of instruction was given in Lucerne from the 22nd to the 27th 


February for water bailiffs. 

Fish ladders were established in the vicinity of vanous works (August- 
Wylen, Laufenbourg) along the Rhine, as well as near the hydraulic power 
stations of Perlen, in Reuss. Refuges for fish have, in accordance with the 
instructions of the Swiss Home Office, been built along the altered bed of 
the Wina, between Reinach and Gotenschwil, on account of the re- 
clamation of the marshes there. 

The federal legislation on fisheries has undergone no change. The regu- 
lations of the 2nd May 1913 on fishing in the boundary waters between 
Switzerland and Italy was slightly modified by decree of the 2nd July 191.5- 

894 - Cross between a Wild and a Domesticated Fur Rabbit in order to obtain a| 

Good Fur, — Zimmer>i.an*n R., in Berliner Tierdnthchc VVochenschfift, Year, 32, Xo. 

p. 213. Berlin, :May 4, 1916, 

For some years past experiments have been carried out in Germany h) 
the writer with a view to obtaining a rabbit combining the following threi 
qualities : (^i) a fur superior to that of the common domesticated rabbit 
[b) good meat ; and (c) high resistance to disease. The results hithert( 
have been as follows. 

i) By crossing a wild male (grey coat) with a female of the Frencl 
silvered breed (black coat with a few white hairs) and a female of the Cer 
man breed “ Edelweiss ” (Albino), the offspring were 10 in number, 4 male 
and 6 females. All the 10 offspring were grey in colour and their physica 
conformation was that of the wild sire, but they were bigger. Ther meat ii 
lighter but clearly suggests the wild meat. The fur is more supple thai 
that of the sire. 

The writer still has i male and 2 females of this litter ; the other am 
mals were either sold to breeders or killed. These 3 individuals have le 
tained the timidity characteristic of the wild rabbit. 



VARIOUS 


1153 


2) A grey male obtained by crossing a wild male with a French sil- 
^♦efed female was crossed with the German female '' Edelweiss " ; the pro- 
jjy numbered 4 : 2 black and 2 grey. Of these latter there are still r 
black and r grey individual, both having reached half the normal growth, 
the black rabbit already shows white hairs in the black coat, thus recalling 
silvered ^anddam. These 2 subjects have supple fur, but they still 
gggjs the timid character of the wild rabbit. 

P The second litter from the above c ross consists of 4 animals now 
acred 5 weeks, 3 of them being black and i grey. 

4) On crossing a male rabbit with a female of the same litter originat- 
jjacr from the cross wild male x French silvered female, a litter was recently 
btained which has not yet been studied, but which meanwhile already dis- 
icloses the interesting fact that the mating of the parents of this litter, who 
L^rother and sister, is fertile. 


Gum Lac and the Breeding of Tacbardia, — i. duiortl i^'insectea stick lac 
n hauT/CFEL'ILLE I,. Ua gomiiic laque (^t .son traitement intJustricl, in Bulletin ecom- 
dc Vlndochine, Xos. 1 1 2 and ri 6 , pp. and S"2“C)94. Hanoi- Haiphong, March- 

Aprii and November- Dect-mbev H)!?. 

This study contains a summary of ten years of research and observa- 
ions carried out by M. Hautefeuilie. The stick-lac insect, Tachardia 
!(5fnr R- known also under the names of Carteria lacca Sig. and Coccus 
Iscca Kerr, is one of the rare useful cochineal insects ; it produces gum lac 
bd also a red colouring substance termed lac dye by the English. 

[ In India, where this product is ver\' important, several species of T achar- 
taare probably known, or at any rate several varieties of Tachardia lacca, 
|iiicb explains the contradictions in the information supplied by different 
"flthors. Duport describes the insect, giving general information as to 
telife history, with a separate description of the female, the male, and the 
fiethod of reproduction. He also enumerates the enemies of Tachardia 
nd among others: ants, the larv’al forms of Noctuidae and Tineidae, and 
oiue Hymenoptera belonging to the family of Braconidae and Chalcididae. 

H.\rTEFBUiLLE next studied gum lac and its industrial prejiaration. 
kilac should not be confused with lac of vegetable origin derived from 
IbiS icrnidlera in Tonkin. Gum lac is a half-waxy, half-gummy secretion 
“an insect living in innumerable colonies on some plants in India, It has 
any important industrial uses, and the trade, as shown by the tables ap- 
:nded to the paper, attains considerable proportioti-s. India ex(H)rted 
itk average, during the ii years i()03 to 17 736 tons per year of an 
pptoximate value of about £ 356 (>41 at a unit j^rice of 11.68 d. per pound. 
Whina during the period ipo()'i9i4, exported on the average i 092 249 
ks. per year, for £ 24 190, at the average unit price of 5 . 07 (/. The range 
Itbelac insect lies within a vast rectangle enclosing Tonkin and the 
tracts of British India, The Dictionary 0/ Economic Products of 
’’^uby (;. Watt gives the list of the plant si)ecies on which the lac insect 
live ; this list is reproduced by the writer with the addition of 
sjjecies reported by the Forestry Depart meiit of Assam. This 



VARIOUS 


1154 

^ Acacia arabica and .4. catechu and the genera 

Ust comprises among Fmihrina Tectona and Zhyphus. . 

Albizzitt. Butea. in the list given by the Assam Forestn- 

Department. The pr p P ’ ^ Cajanus indicus, Ftcus nhgiosa, 

Lefroy on the lac msec , L insects develop tmtil th^ end of Sept- 

ayear. ion takes This second generation com- 

ember-October, when P " require to be cut in time, 

pletes its life thelLects should be inoculated into strong shoots 

as it IS important ‘^at tbe insects sum attacked by the los- 

with abundant sap, u le effected by taking a piece of gum kc 

trum of the insect. ^ pjaced between two plates of 

in which the eggs are a o the tree or shrub on which the rearing is 

.1 “k., P..c, .nd i. p,i 

earned out. Th^e themselves round the parent or original 

tion as they are hatched ^ placed It is important 

gum lac, going up the 0“ wh^^^ ^P^ 

that they should no e insects have discovered 

they would not find sufficient food As soon asw^^^ ^ 

a favourable point ° become motionless until the end of 

^ '-r “f d"”"? 

lave their scale within a few weeks and mate, but die soon afterwards. Tk 

',r£ .1.. .... 5- isj' « 

SsuerThTrliriTformed between the time of fertUisation and that of 
0X0 sition ■ during this time the female projects out of her resinous coat 
l?wl e waxy filaments which give the colony a white downy appear 
alee dlnoting its good state of health. According to M.^xwell the 
Sle tree is" partfcularly adapted for this type of taring ; a plant rngoodj 
condition and well inoculated should yield about 22 lbs. of lac_ ^ 

These insects usually have two generations in They ar 

nevertheless to have three generations in the province of Madras My so 
and Burmah. Mr. Stebbixt,, zoologist to the forestry department 
dia, advises the establishment of special plantations of the species on v,bi 
the insect Uves best, and he adds that the colonies ready to sw^™ Ju 
only be taken from trees of the species on which it is intended to sett 
ins^t, or in any case the colonies should have Hved on harder speci s 
those on which it is proposed to settle them. The branches ? 
future swarm must be cut so that the larvae do not swarm dunng r sp 
and the sap in the branches themselves does not dry up, which wouia 
the death of the females before the maturity of the eggs. 

Compaiative data are supplied with regard to the 
Indochina and India. The stick lac of India is more friable than m 
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iidochma. Generally, Indian lac fetches better prices than Indo-Chinese 
jthough the latter is in turn well quoted on the market, and regarded loi 
jstance as to that of Siam, It is particularly appreciated owing to 

5 purity and the absence of any resin. * 

For the production and collection of the lac, it is pointed out that the 
natives have always seemed astonished to hear of crops being obtained 
trom the forest ; they assume that its production can only be obtained on 
ilants specially cultivated for the purpose. Nevertheless, lac of Indian 
irigin is often descnl^d as forest produce. No data are available to cleat 
ip this question. With regard to the cultivated plants, some of them are 
ible to supply two crops per year for two or three consecutive years even 
)ut generally a re,st period of one year, or at least of one crop or two, is 

:equired. 

The memorandum next supplies information with regard to the geo- 
paphical range of Tachardia and the experiments carried on to extend its 
iroduction. It is interesting to note that the most suitable spots for pro- 
luction should not be either too hot or too cold, the rainfall amounting to 
19.25 inches per annum, humidity should not be wanting but must not be 
sces-sive : dry and and tracts must be rejected. The observations made 
a Indochina give from 1310 to 2130 feet as the limits of altitude. 
.eiiiperate climate and places sheltered from the wind but ain- and hillv 
eeni the best. 

The writer has collected the data supplied by the experiments made 
or spreading the insect in Indo-China and he describes the means employed 
a Indo-Chma and India for purifying lac. Summarising afterwards 
he results of his researches and excursions, he records that production 
B Iiido-Chma is carried on m three regions onlv : those of Sonia Sono-Ma 
ind .\am-Hon. He recalls the fact that the production of lac requires 
borough aeration and the presence of a species of big light red ant which 
recording to the natives is to be credited with combating all other ants 
njunous to rearing, the latter being easily recognised as they are 
ihck and small. Finally, there is published a 'scheme of research 
atended to complete the geographical distribution of producing- areas 
» siiecify more clearly the nature and distribution of the most* useful 
?eci«, to study the different kinds of lac produced and the 
ieams why some lots are insoluble in alcohol, and to e.xtend the culti- 
mn oi ScMeichcra tn,,(ga. which is also useful owing to its edible kernel 
p m oil, but which is above all recommended for the production of the 
jac known ni trj^de as Fine Orange 

researches should also extend to the ento- 
'obgita .study of Tachardia. the economic conditions of its rearing, the 

"f H'e ant regarded as useful and the 
W hons and requirements of the various markets. 

wliancl! comprises two plants representing the plant and 

I'Wiances required for the refinin.g of gum lac. 
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S 9 f> - Electric Tillage in the Province of Pfecenza, Italy. - vn^im Asricoh, sjni w.. 

No. 3, pp i:!o-i2i. Piacenza, March 15. 

In the province of Piacenza, tillage by electricity supplied by cable 
has been carried on for about 3 years over enormous tracts of land, and tb 
work thus executed in 19^5 has proved that the problem of this tillage isQ^ 
the way to being finally solved. 

The machinery employed for this work by the Brioschi Electrica; 
Undertakings Company yielded satisfactory results ever^’where, both in 
regard to the depth and the regularity of ploughing. 

With 2 plough shares working a strip 26.5 inches wide to a depth of 
13.8 inches at an average speed of 47.3 r ches per second, the machine 
ploughs 10.76 sq. ft. per second, allowing for stoppages at the headlands 
its normal output may amount to 7. 41 acres per day of about n hours’ 
work. 

The winch is actuated by an 80 H. P. electric motor, the usual consump- 
tion being only 60 to 70 H. P. Being fed direct by the feed mains wit!i 
3600 volts, it can be placed at any point of the system. The feed 
current is transmitted to it by a flexible cable coved with a nietal tube, whicli| 
follows the winch in its forward movement. Owing to special terminals tli 
current can be switched on or switched off at any moment when the main 
are under load. The staff required does not exceed 3 men : one at the wine 
one at the plough, and one at the transmission carriage by which therecip 
rocating movement of the plough is produced, these three parts of the ma 
chine being kept in alignment so as to facilitate supervision and checkin 
of the w^ork. 

807 - Mechanical Tillage Experiments with Tractors at York, England, in 1915. -' u 

CHRIST J., in The Vniversity of Leah and The Ynrkslnrc Council for A i,ricultur(\{ ELtuido 

No. TOO, Report on Demonstrations unlh Motor Tractors at York, no 5, 24 pp.> 4 t 

plates. Eeeds, 1916. 

In agreement with the University of I^eds and the Yorkshire Agriciil 
tural Education Committee, the Yorkshire Agricultural Society had denioi 
strations of tractors and cultivation machines carried out in Xovenibf 
1915, near York. The data combined in the appended Table are take 
from the detailed Report of these trials. 
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8..)8 - Portable ‘<Vasino’* Cereal Drier. — t.\rchetti a., in UGiormk di RisicoUuf^ 
VlthYear, No. 7, pp. ii 9 -i 24 - 2 iig. Vercclli, April 15, 1916. 

This drier, mounted on wheels, and designed by Messrs. Yasixq 
Brothers, at Ponzana (province of Novara, Italy), is on the tipping 
system, (like the types Cattaxeo Geminardi & Guidetti Aebertixi) 
Boltri, etc.). The appended figure shows the arrangement of its essentisi 

parts. . . -j i ■ 

The case shaped like a parallelopiped, is divided into superposed coni. 
partments by a series of horizontal aprons (9) made up of strips of 
gauze or perforated tin plate, each of wdiich turns on its horizontal axis, 
tipping and thus emptying the grain to be dried on the apron immediately 
beneath. Each shaft has an end which is prolonged outside the case and]^ 
fitted with a fork lever through which an endless metal cable passes ; tliis 
cable can run horizontally in a parallel direction to each of the successivt 
aprons, while rising rigzag from one floor to the other, owing to 2 opposite 
sets of grooved pulleys which are fitted alternately at one end of each floo^ 
it is fitted wdth an excentric cam which is unable to pass through the fork 
and therefore compels each lever in succession to shift and to tip the cone- 
s-ponding strip of the apron ; then, as soon as the fork is released from tie 
the excentric, it is returned to its position by a spring or counterw’eight fitted 
to each lever. 

Of course the tipping movenient of the strips making uj) tie 
apron, produced in this way by the cable movement, is intermittent. Ith 
made to recur at lesser or greater intervals (generally from 10 to 20 niimitcs) 
according to the degree of dryrjess required in the grain. The stoppb? 
and starting of the cable are controlled b}’ a special device placed in fro: 
of the machine at 0 and E. 

The hot air used for drying is supplied by the stove H ])laced beliir 
the car ; it is drawm up from below by the aid of 2 large fans C fitted to ll 
side walls of the stove, and is injected into the case through a set of 110/2I 
m - ni - m' - ni”, the flow being regulated by the danqxTS - .d - x" - s 

This injection of hot air does not take ])lace into each compartment h 
only in one out of two, so that between each ])air of compartments thus ^i'nt 
lated there is one which the hot air is compelled to enter after passing tlmnys 
the layers of grain on the upper and lower aprons, afterwards emerging fro: 
the case through the front apertures - j/’ - - a”' or the side apertiin 

p - />’- p”\ provided in the walls. 

Two suction arrangements D accelerate the air current at will, Out!: 
other hand the pipe x, fitted with a damper, brings the low'er compartnid] 
into communication with the air inlet from the stove. By operating tli 
damper x and the dampers i - i’ - E prox'ided in the pipe of the suction (it 
vices, therefore, the hot air more or less saturated with moisture einergin 
from the case can be utilised wholly or in part. 

The grain to be dried is inserted in the apparatus every lo or 20 mini 
tes, and spread in a uniform layer of 3 to 4 inches thickness on the uy 
per apron, from which it descends, passing successiv'ely through the otliei 
to the lower apron, and on reaching the latter is deprived of its moisture. 
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1) Machine occupying very little floor space, the portable type witi 
9 aprons examined by the writer weighed. 1102 lbs. and measured : ieagt^ 

18 ft., width 8 Vi ft., height 10 ft. ^ ^ 

2) Simplicity and reliability of the apron tipping mechamsm. 

3) Great facility in altering the path and temperature of the ajj 
used for drying, according to the kind of grain to be dried. 

4) Possibility of carrying out very energetic drying by always pass, 

ing dry air through. 

5) High efficiency. 

6) Limited fuel and power consumption {hardly more than i HP). 

7) Little labour required : i workman to feed the machine and i 
to look after the discharge. 

The output of this drier of course depends upon the degree of drynesc 
required. The makers assume that in order to dry paddy which is not; 
over-wet it will suffice to pass it through the machine twice for 15 minutes aj 
a time, and under these circumstances they estimate the continuous daily 
output (12 hours) at about 177.12 cwt. of dry paddy. 

899 - Machine for Gathering Cotton Fruits without Injury to the Plant. ~ Sckniific 

neon, Vol. 114, No. 22, pp. 551 5^4, 3 New \ork, May 27, 191^. 

A light machine (990 lbs.) in the shape of a 2 wheeled cart with broadi 
tires, the mechanism for gathering the ripe fruits of the cotton plant bei 
located between the wheels. 

It is drawn by 2 horses straight over the rows, so that the worki; 
parts detach the fruits of the plant and deliver them into a wooden box 
the rear of the cart. 

The cropping mechanism comprises 100 fixed arms (one of which 
shown separately at the top of the annexed illustration), each earning 
number of revolving points, which gather the ripe bolls. These arras, ( 
rected backwards and thus working in an opposite direction to that of t 
cart, are fixed on gutter-shaped metallic supports (hollow laths), with 
which revolves a shaft which, by means of gearings, transmits to the poin 
the rotatory^ movement which it receives itself by means of an endless cha 
driven from the wheels of the moving cart. 

The arm supports, which can themselves revolve on their shaft and my 
backward when the cart is going forward (again by means of the endle 
chain), are arranged in 2 symmetrical groups separated in the middle 1 
a space for the plants which are being cropped. In proportion as the m 
chine advances above a row, the arms, by means of their revolving point 
pick almost all the ripe bolls of a plant at once, without injuring the pla: 
(because the arms remain stationary with the plant while the entire vel 
cle continues to move) and leaving the unripe fruits for a subsequent cro 
On completion of this crop the plant is left behind the machine and the arm 
owing to rotation of their supports, drop down on each side of the apparati 
towards the wheels, still holding the detached bolls. The direction of r 
tation of the points is then automatically reversed ; they release the boll 
which fall to the bottom of the elevator and are fed by it into the bo.x : 
the back, where the cycle of operations in relation to one plant terminatt 
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'his cycle begins afresh for the following plant, first by bending down the 
towards the free space in the middle, enabling them to gather the bolls 



Muhini' for satlierins? udton fruits withmi', injury in the 


i!s<.i contiiiiiing and fniishing afterwards as described above, the same pro- 
ses being repeated for all the plants in one row. 


u"' Milk Can Emptying Machine. - i i-,’ imrh m m <nui M^n hiunY Av. ;, ;.-. wn 4’. n.>. 

4'o, p. tij. Eondon, J»]>’ i, eao, 

By the aid of tliis contrivance, built by tlie firm of S, Wii.kkrson, 
assngbmirne (Cambridgeshire, hhigland), and which is used to empty the 
lilkfrom one can into another or from ti can into a tank, a boy can do as 
inch work as 2 labourers witliont any fatigue as he only requires to turn the 
laiikiin addition the losses of milk which usually occur in emptying by 
'and are avoided. 

The apparatus may be built for any Ireight ; it has folding legs to facil- 
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itate transport, and can also be easily converted into an ordinary §3.1 
hoist. 



WILXERSON ililk i’aii cm plying inacliitie. 


<)Oj - Review of Patents. 

Tillage in<i chines and imph'iiintfs. 

Austria 71 833, Cultivator. 

British India 2089. Iiiipro\fcd pluugli attachiueiit. 

ticrnuiny 2S3 708. Harrow consisting ot tuo i-uirts conucctcd Ijy :i joint. 

283 S63. Ditching nuichine. 

284 228. Arrangement for pUmghing with ixirtahlc engine. 

284. 41 4. ^fotor plough with beam moving in a vertical plane, 

284 4<i 4, Cultivator with twisted spring teeth ;in<l oblifiuely placed 'iidv 
284405. Device for ijreventiiig fonlitig of the bars bearing the -.harem 

gang ploughs, 

284496, Soil divider for furrowing plough'. 

284 553, Ditching plough. 

2S4712, iToe with adju^t;il)lc blade. 

284 713. Plough with cfiuch grass lifter, 

284 ',(63. Balance plough. 

285 (,07. Machine for cutting irrigation ditches in memlows, 

285 086. :\iolor plough with frame that can be raised t)r lowered. 

r66. Duirliiig apparatus for a.gricultural machines, especially fi.r ns. { 
ploughs . 

2^5 412. Shovel wheel fur inot(jr ploughs the shovels of which liave:i diii 
iug and throwing iiuuiftn. 

2S5 fu.y Motor plough with automatic starter. 

2^5 720. Machine for bringing sub-soil to the surface. 

285 j'Yi. Plough cable with electrical conductttr cote. 

-8;, 843. Brake for cable ploughs with electriail drive for return, 
ly. 900. rinpnwements in common ploughs drawn by animaD. 


Ital}' 
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Ipain 

Iflitzci'and 72 705- Turn-wTCst plough with adjustable draught device. 

I 58c. Means for propelling ploughs, cultivators etc. 
^nitol States l 181 106 — i 181 394 — r 183 828. Harrows. 

I 1 181 287. Wing harrow.. 

■ I 181 345 — I 183 138. Ploughs. 

I 181 333 — I 182 340 — I 183 482, Cultivators. 

I 1 81 480. Attachment for ploughs. 

1 182 154, Multiple section stalk cutter. 

1 182 304. Corn harrow. 

I 182 82 6. Combined hoe and seed planter. 

I 1S2910, Coupling for a tractor and plough. 

I 183 465, Traction plough. 

T 183 686. Reversible side hill plough. 

I 183 723. Cotton cultivator and chopper, 

I 183 783. leister plough. 


M anure dist ribufors . 

-jj-jy 71 580. Mimire distributor. 

nimuv 284 <>29. Fertilizer distributor especially for cyauamide. 

284364. Miiiiure spreading device. 

2S4449. Fertilizer distributor in which artificials are blown out from a 
series of nozzles close to the ground. 

283087. ytLChine for comniinutiug and spreading farmyard manure, 
uttii Kingdom 2893. Mriuurc distributor. 

Drills and sowing machines. 

283680. Device for jdoughs of potato planters. 

384 030. Device for atljusting the openings of seed holes iu a.mtalor seeders 
284 384. Drill feeder' with adjustable lx)ttom. 

284 385. Sowing machine with distributing wheels in the seed hopper. 
285679. Potato planter. 

286 251. Idevator for jwtato planter. 

Utflaiul jiydb. Sowing machine. 

:k'! Stales I 181 436. C<jrn planter attachment. 

I 181 539 -■ I iSx 930. Seed drill. 

I 183 346. Corn planter 

Reapers. moiL.-t'rs and idher machifh's. 

i-iriu 7i Si 40. Knife for mowers. 

iUKiiny 283 <i(> 2. llevice for lifting the knife of mo\vcr5 info a viatical jxisition. 

285 167. Hurse-rake iti which the rakecanbe lifted Ity gearing onllicwheeb. 
285 23S, Knife for mowers . 

285 292. Horse-rake 

i 285 835. Sw“ath rake C(iuvertil>ie into a tedder 

ked Kingdom 2585, I fay-cocking machine. 

2 667, Appanitus for slacking luiy, straw, etc 
3081. Hay uuiking miichinc. 

Males ti 82 in). Hay tinluadiug apiufatus, 

I 18: 8.j6. Grain shocker, 
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I 182 899. Mowing machine. 

I 183065. Two row corn-cutter. 

1 183 092. Traction binder or header. 

I 183 768. Corn cutting jnachine. 

Machines for lifting root crops. 

71 479. Potato lifting machine. 

Denmark. 21 166, Potato lifting machine. 

21 218. Device for potato lifting machine. 

Germany 283 866. Beet topping machine with one knife. 

283 867 — 284 242. Riddling and delivery of potatoes in potato harvestinj 

machines . 

284 229. Potato fork with interconuected tines. 

284 651. Throw wheel with collapsible spring tines for potato harvesters 
385 310. Tine wheel for discharge of Stems and leaves from potato han-. 

esters. 

285 51 1. Beet haiwester with forks, which pull the roots almost venicrllT 

out of the soil. 

286 140. Forks for lifting potatoes and the like. 

3S6 1 41. Potato harvester with throw wheel revolving in the same direction 
as the machine proceeds and delivering the potatoes sidwav; 
2S6 158. Potato liarvester with a seat behind the shares for a person. ' 
pick out the stems and leaves. 

286 230, Potato liarvester with share, oscillating screen and riddle dru 
Uiiiled States i 181 768, Potato harvester. 

I 182 149. Beet pulling and topping machine. • 

Threshing and ivimtowing machines. 

Austria 71 834. Threshing machine in which the sheaves arc fed sidewa.vs, 

France 479 762. Threshing machine for cereals and forage seeds. 

Germany 2S4031. Wheat cleaner and grader with shaking endless grading hiiiid. 

284 033. Straw shaker, the inclination of w'hich can be adjusted, for thras 
ing machines. 

284 3S8, Wimiowlug machine with automatic regilation of the currein 
air. 

284 389, Drum for winnowing machine. 

285 413. Device for cleaning cereals, especially wheat. 

Italy 151 400,' Automatic sheaf feeder for threshing machines. 

i5pain 61 995. Apparatus for continuous feeding of threshing machines fromtl 

ground . 

Tnited States i iSi 360 — i 181 373. Grain sa\iug device for thre shing machines. 

I 1 S3 156. Separator or grader. 

Machines and implements for the preparation and stimage of grain, fodder, dc. 

Germany 284 008. Wire guide with clamp for straw presses and the like. 

284386. Device for hoisting the bundles of straw turned out by drai 
binder . 

285 2u6. 3fachine for separating hiury weed seeds. 

2S6 139, Potato sorting machine. 

\'nile<l States i iSi ^g;. Hay press. 
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I 182 144. Potato separator. 

I 183 436. Wagon hay stacker. 

1 182 718. Self feeding and self tying mechanism for hay presses. 

Dairyini’ machines and implements. 

71 338, Separator for milk and the like. 

71 339. Combined milk sieve and cooler. 

383 840. Supply-Can for milk separators. 

284 243. Holder for the tails of cow’s, while milking, 

284 365, Churn revolving round a vertical axis, 

284366. Centrifugal friction-coupling for milk separators, 

284 367. Device for the automatic closing of the suction pipe from the teat 
cups in milking machines. 

284 640, Milk separator with plates. 

285 009. Valve for interruptmg the suction in the teat-cups of a milking 

machine when the flow of milk ceases. 

285 010, Elastic sides for teat-cups with varying thickness along their 
length and with reinforced bottom provided with an opening. 
285 168. Butter machine with rotating churn and an obliquely momilcd 
beater. 

Other asxic-^dtaral imchines aiul iniplemenH. 

j 253. Improvement in and relating to manufacture of iiaper making 
pulp from espcirto and the like. 

283 748, Vermin trap with hoo)> for net, 

283 865. Tractor for ploughs wdh s'.eering wheel in front of driving wheel 
28390.1, Apparatus for feeding sucking-pigs, 

284093. Trap for rats, inlcc' and other atiinmls. 

284 130. Beet sheer. 

2,si 342. Cilble tirive for the road wheels of agricultural nmehines. 

284450 — ^285063. Chat'f cutter.. 

284 493. A.gricultural tractor with two ijriving wheels each driven by an 
electric motor aud with a generator of electricity driven by 
an internal ccjiiibustion machine or the like. 

284 497. Device for killing injuriou> atiimnls. 

-’84 5l^o. Device on agricultural machines ff>r ciirryitig the reins of the dniuaht 
aniimds. 

284711. Agricultural motor. 

2841)51. Wild mu-stard wmler. 

284984. Crank driven ittaehine for felling trees and cutting timber l»y 
means of a wire hcatul by friction. 

285 008. Cable with clcctricil ct>nducl"r core. 

285 166. Steering device for agricultural machine's csi)OciaHy motor ]>]Mngh.s. 
285 263. Ventilating deviet for clamp.s. 

2?5 264. Chiiff cutter with endless chut in feeder. 

285 329. .Vgrieultura! niidor tliat can l>e used as motor car. 

28547], Three-wheeled agriciiUural motor. 

:85 512, Api>iiratus for sharpening scythes tiy pressure and traction, 

285 513. Machine for imiking ribtion sleqK'd (ly-wUehcH. 

2-85 7S3. iX'vice for w.dering trees. 

2.''5 807, Watering esin. 
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2S5 821. Sieve with alternate conical depressions on each side. 

2 ^ K(to. Horse feeding apparatus. 

2K6003. Automatic feeding appiiratus especiall}' for pigs. 

286 035. Clockwork device to scare birds by shooting. 

28O 070. Device for controlling verniin, especially earth-fleas. 

Spain f'l 093 . Olive cnisher. 

edited Kingdom i 7:1. Machine for extracting essential oil from limes and oruii^., 

1 844. .Appliance for protecting grouiiig strawberries. 

2117. Sugar cane mills. 

2 <,55. Collapsible clochc for horticultural luirposes. 

2 (,71, Apparatus for cutting and slicing vegetables. 

T’nited States i 181 233. Alfalfa mill. 

I 182 104 - i ' '^3 133. Tractors. 

I 183 381. Traction engine. 

I 183 OCo. Caterpillar tractor, 

902 - New Method of Fireproofing Wood (1).- En^^tncmni; Recuni, Voi. 72, Xo. 24.1, 7. 

Kew York, December ii, lOUv , 

This method of fireproofing shingles was tested in the Forests Proihict 
Taboratory at :\Iadison (Wisconsin, United States). It is based on theioi 
mation of an insoluble salt, borate of zinc, which melts at a high tenipeig. 
ture and covers the fibres of the wood with a protective coating. 

The air-dried shingles are first impregnated with a watery solution ol 
borax, then stove-dried until their percentage of moisture does not excee;] 
10 per cent. After this they are impregnated with a solution ol fine 
chloride, once more dried in the stove, and are then ready for use. 

The two solutions must be applied under high ]jressure, which iiecesJi 
itates the use of strong plate resen’oirs, pressure pumps, standardised i ’ 
cipients and other comparatively expensive contri\'auces. Consequent 
this process can hardly be used to advantage except where large quantit. 
of wood are to be treated. 

The experiments have shown that the shingles treated by this proct 
and immersed in running water for two weeks had not lost their tire pre 
properties thanks to the insolubility of the zinc borate 

When exposed to a fierce fire the shingles treated burn, it is true, b 
without flame, which is an important qiialit}', because it jirevents the f 
spreading from one part of the roof to another by the falling spark^ 
burning brands. 

903 - Fencing-poles with Rot-proof Feet. I'l-i Mn-v c. 1,., in .iMurarti; . ! 

Vol. 06, X(j. 22, p. 6. Xcw York, Xuvember 27, kjLS. 

By the following comparatively inexpensive method, fencing pol 
may be provided with a rot -preventing cement foot. 

Along each pole from i to 2 angle irons are fixed which project of 
ward from the pole by an amount equal to the length of the foot to be tAi 
in the ground : this free end is placed vertically in the middle of a varnidu 
terra-cotta drain (or 2 superposed drains), after which the empty 


{i ) Ste /). ii)i4, Xn. .p»2. 
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[ed with Portland cement mortar ; when setting is completed, the poles are 
to be fitted up. 

poles of this kind can last an indefinite time, especially if the precaution 
taken to paint them afresh every year. When the wood begins to rot, it 
n easily be detached from the foot and replaced. 

- Device for protecting Sucking-Pigs. — de.s.saisaix r., in jourmiii'Ai;>'tcuitt 4 rc pm- 
Soth Year, No. 12, pp. 216-21;, z Jig. Parw, June 15, J';i6. 

\’arious arrangements have been contrived to prevent sows from over- 
their young when lying down along the wall of the sty. Among these 
jitrivances the following, applied in various piggeries in Switzerland, may 
.pointed out : along the walls of the sty, a series of irons / are placed, at 
Knit 20 inches distance from each other. P'ig. 2 is a detail view of one of 


Arran^emcni for protectin’^ Sinking 



r- irons, / the lower limb a of which i.s at 0 or 7 inches alxive tlie ground 
!thesty ; this height can be altered according to tlie size of the sow, tlie 
:it h being always about kwel with the teats. Tlie rounded projection 
about 6 nr 7 inches in front of the wall and the upper point c may 
nm\y 16 indies above tlie limit a. The round irons / o.b to 0.8 inches 
Iwnieter, have their ends run into the brick wall ; if the walHsuuuleot 
wtliey may end in a claw so as to fix tliem by means of screw rings. 

I fhe arrangement under examination provides the vomig pigs with a 
^^aseeulier hehtw or above the limb a. 
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,03 - Discussion as to the Method of Effecting Valuations. -aleani Giuseppe,, i. „ 

Monitorc Acmcr), XXIInd Year, No. 7. PP- 97-io« ; ^o- PR- Mil™, March,, 

An examination of the fundamental principles which prove the uhj. 
ity of the analytic method in valuation, and determine the limits of accu- 
racv between which theories of valuation may be accepted in practice. 

' Valuation considers real estate as wealth in the strict sense of the word 
(static aspect) or as capital, that is to say, wealth tending to reproducei 

wealth (dynamic aspect). , ^ ^ ^ 

Valuation can only estimate the value of real estate at a given econc 
mic moment, because the unit of measurement, currency, changes in vj 
lue /. e. in potentiality of exchange, in the course of time. 

’ One of the practical fields for the application of the science of valuatio 
is the market, where real estate wealth is exchanged for currency wealt 
which takes the name of price; but according to the writer, the field r 
action of the market has different limits from those of valuation, because a! 
properties which cannot be alienated and for which a value but not a pric 
might be fixed are outside the market limits. Moreover, on the market, wher 
the exchange of real estate is actually carried out, the status of the contract 
ing parties has a great influence upon the particular market value in tlii 
case, while valuation, which is impersonal, does not allow for these influences 
In practice, a valuation is often required for the purpose of estimating tb 
selling value, thus compelling the valuer to base his judgment on that like! 
to be given by the market. 

Market and valuation only deal with real estate considered as capital 
and can therefore only be estimated by capitalisation either directly o 
indirectly of the revenues and material advantages which it produces, 

At any given moment, in each locality , the value of all the real estate 
furnishing equal revenues will be equal (provided of course that all form 
of positive and negative revenue are calculated). In view of the difficultyo 
valuing immaterial revenues, it is customary in practice to divide the revenue 
of real estate into material and immaterial revenues ; the correspondiii| 
rate of interest is also divided into 2 parts, one being ascribed to the niateii^ 
and the other to the immaterial revenues. Then, only the material revenud 
are capitalised in proportion to their share of the rate of interest which, o\ud 
to this fact, will be greater or less than the current rate, according as tlj 
positive or negative revenues predominate in the immaterial revenues: tU 
resulting capital value is considered as the value of the whole real estatj 
To determine the value of real estate it is necessary to estimate : j 
the amount in currency of its material revenues and that of the sliare j 
immaterial revenues which can be valued; 2) the rate of interest accordia 
to which this amount is to be capitalised. According to the methods tnj 
can be employed in determining these data, a decision as to the value | 
the analytic metnod of valuation, can be made. 
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The writer divides valuations, according to their 
ipal categones, in Table I : ® 
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purposes, in 3 prin- 


Evaluations 
ibsving for 
Their inial 
object the 
determina- 
tion of 


Table I. - Categories oj Valuation. 

Revenue ' '-'^l«ations for purposes of taxation ; 

' « for usufruct or life interest. 

Valuations for mortgage security ; 

1 1 . fot compensation for clamasc caused bv hail etc • 

resulting from military action- ’ ' 

v respect of temporary occupation : 

renkT''"'' Propcrtit-s 

/ Valuations for expropriation ; 

I ) .■ of' ^rvZes • 

f public roads or the establishment of uc^ means 

V of communication. 

/ V^iluiitions of indemnity for tire, earthquake etc ■ 
indcTemk for succession or 

of i Valuations for euarantee f>f x 

revenue (( Va.ua, ions for c^ang. i„ calue- of iamis r’t'^g^tions 
tor their imjirovenieiit. 



Real 

properly 

Jiekling 

evanie 


According to tlie economic nature of the real nrooerties tn j 

buildings, building and farm lands, quarries, raines^ete ) the cato 

hble II are draw-n up. ' cat^Sones of 

T.MiLE II. - Categories of Valuations 
mxorditi'i to the economic nature ol the prnpert v. 

n cash ' P/oirerty let at ii fair price piv.ibk in 
' cash ; 

nuiterial - ^ lunpertyklal.ifairpriapayableiukiud: 

I ill prutlucc managed or worked bvtheowu i 

i bniMings to be demolidied for utilisation of 
the building material; 

i™o.. 

^ ;-ei!;innny"‘‘‘'^'"'“''^"“"'‘"“^ 

t with (lynaniic function ^ I'rojX’rties with improvable 
mixed . ^ revenue; 

/ with static function j ^^erving ft^ [mrposcs of 

I pleasure. 

rreliv ! buMn7lari's,'‘'''''* “ "Ou*lry : 


I directlv 
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The writer examines the categories contained in Table II and points on 
that none of them can escape the necessity of analysis in order to deterniiu, 
the capitalisable income it is capable of yielding ; he arriv^ at the sam, 
conclusions on considering the valuations according to the object they hav, 
in view, The difficulties of economic analyses are of 3 kinds, accordinc 
to the amount of revenues which the real property can produce, the pnof 
by which its value may be expressed in currency, and finally the tiuiet^ 
wdiich these revenues and their valuations relate. 

Trom an examination of these difficulties and the method which va- 
luation suggests for overcoming them, the writer concludes that the valaa. 
tion can onhy quite conscientiously, draw up approximate judgments, aaj 
the valuer can only indicate the maximum and minimum limits within whic]! 
are contained not only the value asked of him, but also all the values whH 
each of the persons called upon to give their opinion may attribute to t 
real property in question. If he has to decide in favour of a single vali 
the valuer will within these limits look for the normal average value, t 
determination of which for one real property always gains by beini; t 
result rather of an analytic valuation than of a market valuation ; becau' 
while the market value is made up of 2 parts which each contribute tk 
personal tendencies to the exclusion of all others, the expert according 
the rules of valuation divests himself of his own personality in order to a 
snme a personality summing up the tendencies of the others. 

Kxamining next the other methods of valuation termed indirai, -/-jv 
empirical, statistical and mixed methods, the writer observes that they a 
lake their rise more or less remotely from economic analysis, and with regai 
to the analytic method he draws the following conclusions : 

In view of the fact that the value of real property depends on the toti 
revenues obtained from it and the rate of interest at which they arecapitalisi 
ed. and that this value cannot be determined otherwise than by meai 
of these two factors, it is absolutely necessary, after reviewing all the casi 
which occur in valuation, to conclude that each of these must be anabss 
in order to ascertain either the amount of the revenue or the rate of the 111 
terial and immaterial revenues which can be derived from each real proper 
and consequently the rate to be applied for capitalisation. As in die 
determinations there may be differences of valuation, the estimate inii 
allow for extreme valuations; its conclusions must therefore usually beexpres 
ed within maxima and minima, between which the entire series of valuatio 
of difierent persons may fluctuate, and it must, in order to reach these co 
elusions use the methods which the science of valuation .shows to be .sanctio 
ed and accepted as accurate in practice. If the valuation is required 
give a single precise value, it must select the latter within the scale 
ing between the two extreme values, cither taking into account the par 
uiar conditions arirl the purposes of this special problem, or by call 
to its aid all the subsidiary criteria which experience and practice may s 
gest, in order to find the standard of valuation which the majority of p 
sons would a])p]y in this particular case and for this particular obje 
In these cases the valuation must never be considered as containing fm ; 
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iltite and unassailable judgment. Under these circumstances the valua- 
(jii can test the accuracy of its judgments by comparing its own estimate 
It]] cither similar valuations in like cases, but it must do this carefully, 
^-en the extreme difficulty of establishing a perfect comparison between 
iffefcnt cases. 

\'aIuation should not resort to other methods than the analytic except for 
estimates, and should always maintain some doubt as to the accuracy 
(the results if they are not corroborated by a thorough examination, the 
jfect consequence of which is to lead to an analysis. If it be borne in 
uiid tliat analysis is, and should always be, the means by which the results 
je ()l)tained or checked in the course of time, it may be doubted whether 
jjere really exist any other methods of valuation than the analytic method. 

[., - Cost of Production of the Principal Cereals in European Russia. — kotelxikov v' 

[■nCr.iUftiUi- Xo.iU'nvmm if .'hhroiioocitifio, MifHiinin'iifituia iif'.u.if'flih.ii}/ 

: .l-iu'tillun' aiui Sylvi culture, re\ iL‘W jHihlishcvl by the Mtuistiy’ of Agriculture). Vol. CCI,, 
\V;,rl,XXVI, pp. 45i-4n0. IVtrograd, .Mitrch 1915, 

, yhe section of Rural Kconomy and Agricultural vStatistics of the Minis- 
v of Agriculture recently published the results of an enquiry into the 
iq of production of the principal cereals in European Russia, namely, 
inter rve. oats, spring wheat, winter wheat and l)arley, and the profit 
.anibhed by each of these crops. The investigation is based on the replies 
ivenbv farmers who are correspondents of the Section, and some institu- 
nns and persons interested in agriculture, to a list of questions addressed 
jtheiii. The number of rei)lies was 5 i6q, of which 3 “j; related to pea- 
ait farms and i 442 to those of large landowners. 

The material collected in this way contains data concerning winter 
.valid oats in bo governments, barley in 52, spring wdieat in 47 and winter 
ilicat in 47 governments. The governments of the kingdom of Poland are 
[diirled from the euquirv. Tlie data are grou[)ed according t<r the govern- 
c!':b aiul principal agricultural region.s. The publication dealt with by the 
liter \Yill be followed by two otliers, one of which will contain monogra])hs 
!d aiialytical <]ata regarding individual farms, and the other the special 
KK-ii'iiiiries to be carried out by some zemstvos, with the financial assist- 
iceof the Section, in govcrniiienl.s more or less typical for each of the 
fitrent regions. 

The data collected are digesteil similarly to tiie cereals under study : 
eyare regrouped for the governments according to the area of the farms, 
kc lint group contains farms with an area uj) to 154 acres ; the second, 
with between 34 and 13 5 acres; the third those from 135 to 
■j; the fourth, those from 340 to i,;5o and the fifth, tho.se of 1336 
upwards. Tiiree averages are made ; one for farms no to 135 
It. another for tho.st^ with more than 135 acres and the third for all 
dnius in the government. 

Without dwelling on the details of treatment of the statistical data cob 
'^(1 ivepass on to the data relating to the great agricultural regions of Riis- 
data have been combined by the writer in a somewhat difierent 
P'fnnijvared with the])ublication of the Section, inasmuch as in determiu- 
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ing the percentage of each of the elements of the cost of production there 
also been taken into account the cost of rentii^ of the soil, in view of ^ 
great importance of this factor in production. The table modified in tt 
way is reproduced here. It contains the total of all the expenses of cult 
vation for each cereal. This total comprises : i) the expenses for a 
the labour connected with production, tillage of the soil, sowingL aft( 
management, crop, carting away from the field, threshing and cleaning tlj 
grain- 2) the cost of the grain required for sowing ; 3) the cost of ti 
manme including the expenses of its carriage; 4) general expenses, and. 
the cost of renting of the soil. In addition, the table also indicates th 
cost of production of one bushel of each cereal ; this cost also comprises th 
rent of the ground. In order, however, to determine this cost price, the vali] 
of the straw was deducted from the total expenses of production, that ist 
say, the cost of production of the grain alone is given, which, according t 
the writer, corresponds better to the actual conditions of agricultural ecc 
uomic life! Finally, in the table there is shown the percentage of eachclas 
of expenses relatively to the total of such expenses. 

On comparing the particulars of the table, it is seen that the princips 
cereals grown in Russia arranged according to the cost of production falliuti 
the following order; i) winter wheat, 45- 10 if. per cwt, 2) spring wheat, 4$. 

3) winter rye, 4s. 6i/. ; 4) barley 35. ^d. and 5) oats ^s. 6 d. The write 
attributes great value to the figures collected inasmu^ as they allow 0 
ascertaining the value of each of the elements of production and the relation 
between these elements for each cereal and for each of the regions and go 
vernments ; consequently some comparisons are made. 

Winter Rye. — The cost of production of winter rye is higher outsid 
the zone of “ tchernoziom " that in that zone, both in respect of expense 
per acre (£ 2.15.2 against £ 2,6.3) cwt. of grain pro 

duced {4 s. gd. against 4 s. ^d.). Thus between the different regions'^ 
these two zones very great fluctuations are seen. The importance of ea 
of the elements of r>"e production presents itself as follows : the high 
value is that of the labour expenses; on the average throughout all Europe 
Russia they represent more than one third of all the expenses of prodncti 
of cereals ; in the “ tchernoziom ” zone the amount of labour expenses 
greater than outside this zone. The two other classes of expenses — soil re 
and manure — in European Russia are about the same in amount, each ] 
presenting of the total expenses (20,6 and 20 %) ; but in the tcheniozic 
zone, the soil rent is the greater while in the other zone it is the manure. T 
sum of these two expenses gives similar values both for the tchernozic 
zone and for the other, namely 39.3 % in the former case and 41.7% 
the latter. The total of these expenses is said to determine the cost of pi 
duction of the r>-e. The next class of expenses is represented for the no 
tchernoziom zone by sowing expenses, and for the tchernoziom zone 
general expenses ; this difference is explained by the higher cost of 
tion of the cereals, and consequently of seeds, and by the closer sowing 
the former zone ; in the tchernoziom zone, by the slight amount of cultiii 
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Cost of Produ cti on of the Pri/Kipal Cereals 


Ai'riculttiral districts 


:cnual agricultural. 
HiddJc Volga . . . 
[/aver ^■otga. • . • 
^uth-West .... 
S-ew-R«s^sia .... 
/ttlc Russia . . • 

fekmoziom Zone . 


iidiiitrial . - 
.Oite Russia 
Xittouiia . . 

Lakes 

Baltic (i) . . 


Expenses 

per 

acre 


Cost 

of 

IproductioQ[ 
of one 
cwt, 
of grain 


sjn^l^u ropean Russia. 

Percentage of total expenses 


for 

land 

rent 


£ s. 

2. II. 8 

2 , 4 . 4 
1 . 18 . 5 

2.15. 2 

1 . 10 . 6 

2 . 16 . 2 

2 . 6 , ^ 


for 

labour 


2 . 14 , 5 
2 . 16 . 0 

2- 3- 7 

3 - o. 2 

3 < 5 . 6 


(kisidclh- TcherMziom zone. ^ 2 . 15 . 2 


£ s. <i. 

o. 4.10 jl 

o- 4. sjl 

o- 3' 3ii 

O. 4. I I: 

o. 4 . I j| 
o. 4 . 8 ‘' 


for 

seeds 


I. Winter Hye. 


31.8 
25-5 

14.9 
24.2 
32.0 

27-3 


o, 


4 - 4 '; 26.4 


o. 5. I il 
0 . 6 , o I 
0 . 3.10 
o. 5 . 2 
0 , 4 , 6 


20.5 

19.0 

17.7 

15.4 

19.7 


0- 4' 9 15.7 ! 36.6 


31-3 

38.7 

5 S .2 

392 

41.8 

35-8 


39.5 


32.9 

342 

39 > I 

36.0 

33.0 


European Russia . . . 


10.6 
10.9 

9.4 

10.7 
10.7 

8.5 


10.2 


12.2 

12.2 

14.6 

13.1 

II. T 


* 3.1 


for 

manure 


15.1 

14.0 

6.0 

14.7 

31 

18.7 


12.9 


25.4 

25.0 

19.5' 

27.4 

28.6 


for 

general 

lexpensej 


11 . 2 
ro.9 
* 1-5 

11.2 
12. 1 

9.7 


II.O 


26.0 


0 . 4 . 6 20.6 


37-9 ; II . 8 ] 20,0 


S.9 

0.6 

9.1 

7.8 

7.0 


9.8 


n. Oats. 


lenlral agricultural 

2. 3. 5 

0. 3. 8 

30.8 

33.6 

1 13-3 

: 9.0 

! I i.3 

iliddle Volga 

1. 16. 8 

0- 3. 2 

24.9 

40.0 

13-2 

I 8.6 

13.2 

.aiver \olga 

I. 9. r 

0. 3. 2 

15-8 

50.7 

12.3 

: i.s 

13-7 

13.5 

12. 5 

kiuth West 

2. 7. 2 

0. 3- 4 

26.7 

15.0 

12.6 

i r.Q 

Stw Russia 

UI7. 3 

0- 3. 4 

31.8 

41.9 

II. 7 

I r.s 

itllc Russia ...... 

2. 5. 3 

0 . 3 . 6 

28.7 

36.8 

10 . S 

II.O 

12,1 

rc'iiiYHpjiow Zone 

1. 19. 6 

«■ 5 

27.0 

40.0 


7.7 

13.0 

imiustrial 

2. 4. S 

0. 4. 0 




— 

— — _ 

14,1 ^ 

39.2 

1 18.7 

lO.i 

1 1 .<4 

'Vhiie Russia .... j 

Lithuania ... 1 

2. 6. 0 

0. 4. I 

20. 1 i 


17-7 

14. 1 

n.S 

to. . . . 

1.19. 2 

: 0. 2. II 

r-L? 1 

40. 0 I 

18.8 ; 
j 

i 6,2 j 

10.3 

Ballidi] 

2. 8. 0 

2.10. 3 

0- 4. 3 

0. 2. s 

16.7 

25.5 1 

38.7 

38.7 

19.6 j 
16.2 

15.2 j 

S,6 1 

9-7 

I r.o 

!kc Tchernoziom zone. . 

2. 4. 0 

0. 3. 8 

16.3 1 

39.4 

*^■5 ; 

-■i 

M.7 

10.14 

European Russia 

2. I.Il j 

0. 3. 6 

21.5 

39.7 

15-5 ' 

11.3 1 

1 1.9 
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Cost of production of the principal cereals in European Russia 



Expense? 

Cost 

of ; 

production'; , , 
of one 

cwt. i| land 
5 '““' rent 

II 

Percentage of total expenses 

Agriculturd! district? 

per 

acre 


for 

labour 

for 

seeds 

for 

manur 

Lt 


£ .'1. il. 

£ s. c/. jjj 

Spring wheat. 



Central agricultural 

2.13. 0 

0. 5. I :: 33.2 

. 33-7 

14.6 

6.8 

Il 

Middle Volga 

I. 3 

0 - 4 - 5 :i 25.8 

40.1 

17.6 

4-7 

lU 

Cower Volga 

r- 15 . 3 

0. 3. 8 ■' 20.7 

5 .L 4 

1 4-3 

1.7 

'Ai; . 

New Kiiivsia 

2. r. 4 

0. 4. 7;: 32.2 

3 Q -4 

14.8 

1.7 

L.q' 

Cittle Russia 

2. 2. q 

0. 4.1 1 'i 29.7 

35. r 

14.2 

10.2 

m ■ 

Tchtrnozium zont 

2 - 4 - 3 

Q. 4. 7 1 28.8 

39.4 

15.1 

5.4 


Central agriculturnJ 

3. I. II 

IV. Wi 

1 0. 5 - I ' 33-5 

iter wh 

30.4 

eat. 

12.5 

14.8 


South- W'est 

3 - 4 - 4 

1 0, 4.10 : 24.9 


36.4 

”•5 

17. ^ 

'‘•9 

New Russia 

2. 5. 

1 0. 4. 2'^ 29.7 


41.0 

13.8 

4.8 

Little Russia 

2.1S.10 

0 - 4 - 7 27.3 


34 O 

10.7 

18.1 


1 ckcrnoz^om zone 

2.17. 8 

0. 4. II ^ 28. 7 

I 

35.2 

12.0 

i.f .4 

O.'l 

White Russia 

3. i.ir 

1 0. 3. 3 20.9 

I 

34.0 

12.7 

23-8 


Lithuania 

2.12. II 

0. 3. 9 ' I 7-5 


40.8 

I (..5 

17-.5 


Baltic 

3-17. 3 

0. 4.10 18.S 


32,0 

T2.2 

30.0 

?•! 

Outside the Tcheynoziom zone . . 

3. 2.10 

0. 4. 9 18.7 

1 

1 

1 

35-2 

13.6 

24 . .5 

;-9 

Iv u r 0 p f a n Russia. . . ,1 

3. 0. 3 1 

0. 4.10 , 23o 

i 

3.5.3 

12.9 

19.6 j 

.S,; 1 

Central agricultural ..... j 

2, 7. 2 

\' 

0. 4. 1 33.0 

Harley . 

■ 3 f >-0 

10,2 

. 5-7 i 

14.1 

11: 

Lower Volga ^ 

1. 1 3. 11 

0, 3. 3 21,0 


. 5 . 5-1 

8.9 

^■7 1 

South-West : 

1 

2.10. 0 

0. 3. 4 26.8 


36.2 

12. 1 

12.0 

I.^.O 

New Russia [ 

1. 18. 7 

0- 3- 2 27.4 


45-1 

19.9 

2-3 

1.^4 

Little Russia j 

2. 0 . 0 

u. 3.10 29.3 


38,0 

I 1.0 

9.9 

IL -4 

Tchernoziom zone 

2. 2. 2 

tJ. 3. 2 28.0 


41.0 

ri.2 

7.1 

12.; 

White Russia 

2. 9. II 

0. 3. I 21.9 


37.4 

14.2 

1 . 5 -'* 

lO.q 

Lithuania 

2. I. I 

0. 3. 4 


41.4 

15-8 

16.4 

tj.*.) 

Lakes 

2.10. 8 

0. 4, 0 20.0 


37-1 

^ 5*4 

18.2 

0.2 

Baltic (i) . . . . . 

2.14. 7 

0- 3 . « 23.4 


49.0 

1 . 3-4 

12.0 

10.! 

Outside the 'rchernoziom . . . 

. 7.. 

0, 4. 0 17.9 



16.0 

I 

1 0.0 

European Russia . . . j 

2. 4.10 

3. 5 : 22.7 


40.3 

13-7 

1 

1 2. 1 1 

113 

(I) tor the LTal region and the Northern region, no dat, 
production of uintcr rye, ninter wheat, oats or bfriev. 

i are ava 

liable as 

to the c()>t 111 
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of other crops than grain crops which might be charged with a part of 
.eneral expenses, 

]\' inter Wheat - The cost of production of this grain crop is nearly 
5anie in the two zones {4 s. ii d. per cwt in the tchernoziom zone as 
list 4 s. 9 outside this zone), in spite of the higher exi>enses per acre 
I more per acre in the latter zone. This uniformity is due to the 
^er value of the straw in the zone outside the tchernoziom, the latter 
110 been valued in this zone at £ i, as against ii s. 4 in the tcherno- 
1 zone. Among the different expenses of production the chief import- 
• appertains, as in the case of winter rye, to the expenses for labour 
; then, for the tchernoziom zone, the second place is occupied by 
rent of land (28.7 %), and outside this zone by costs of manure. For 
ivinlcr wheat likewise, the total expenses for rent of land and for manure 
most equal in both zones : 43, r % in the zone of tchernoziom and 43.2 •'-'y 
other zone, and this total is the predominating factor in the cost of 
luction. The importance of the other classes of expenses is almost 
same as iu rj'e cultivation. 

Outs — Among spring cereals, oats is the most widely grown. Its cost 
iroduction in the zone l)’ing outside the tchernoziom region is slightly 
lei than in the latter zone 3 .v. 8 d. as against 3 s. 5 per cwt) ; the biggest 
onal fluctuations of this cost arc observed in the zone h-ing outside the 
niioziom zone. 

Barley. - Its cost price is greater in the zone outside the tchernoziom 
aintlie tchernoziom zone (4 .v, per cwt as against j s. 2 d.]. 

Sprinit Wheat — Its cultivation is concentrated in 5 regions of the tclier- 
ioiii zone. The cost price for all these regions is 4 s. 7 d. per cwt of grain ; 
fluctuations between the different regions are \’ery great. 

With respect to the importance of each class of expenses in the growing 
jpring cereals, it may be repeated that the most important one, i. c. tlie 
best relative amount, is represented by the costs for labour, and this 
portance is even greater than for the winter cereals. The second place 
respect to all spring cereals in the tchernoziom zone falls to expenses for 
,tof the soil : outside the tchernozioni , in the case of oat cultivation, to 
‘e.'vpenses for rent of the soil, the latter being of almost equal amount 
both cultivations ; in respect of barley the expenditure for manure again 
imilar in importance or amount. It is furthermore necessar>' to point 
: that in spring cereal growing the expenses for manure are relatively 
re considerable than for winter cereals. 


Wheat-growing on the Share-farming System in the State of Victoria. Australia ; 
fiesults obtained in 1915. — i h (■ '>1 }h( ih'piu'htu'ni t>! Acfu-uiiliit .!■ 

Vol. XIV, I’arl j, pjv Mclbnunu*. Miueb i-t. I'lf' 

In 1905, the Department of Agriculture in \hctnria asked farmers in 
It State to sow the largest ])ossible area with wheat in anticipation of 
p(l prices. Unfortunately, a number of tliese farmers, having suffered 
Ny owing to failure of the previou.s harvest through drought, did not 
F^the necessary funds to increase their wheat sowings. This fact led 
ty investors to take an interest in the question, and they expressed 


'«alcityi 
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a wish to invest money in wheat-growing. The Department of 
ture then undertook to put the farmers into communication with the cj 
talists, and a number of the latter concluded arrangements under ^ 
their financial aid was afforded for the purpose of more extensive wli 
sowing. 

One of them sent the Department of Agriculture a summary of the 
suits of his investment. He supplied the necessary funds for cultivat; 
on the share farming system 204 acres in Borung and 500 acres in the Mai] 
that is to say, he paid the farmer a given sum for putting in and taki 
off the crop, supplied 2/3 of the seed and manure, and in exchange took 
his account of the crop. The results obtained are set out in the append 
Table. 

I. — Borung, 


Expendiliire. 

^ s. :i 

(i) Cash, atlviuice to farmer for working 204 acres of land at 


£ 1 per acre 204. 0... 

(i) Seed wheat (V3) at 7^'. per bushel 50. 0.0 

{3) Two thirds of the cost of 5 tons of superphosphate . . 15. 10, ^ 

(4) Sacks .% 5 -i 5 o 


Total cost. ... £ 305. ; 

Receipts. 

Investor’s share (-/g) of wheat : 2034 bushels 


II. — Malke. 

Expenditure, 

£ s. 

(1} Cash advance to farmer for working 500 acres; of whc'at at 


16 S 400. fl.-: 

{2) Seed wheat (^/g), purchase and carriage 74. o.e 

{3) lilanure (S/g) , 25. i.o 

(4) Sacks, purchase and carriage 44.14.6 

(5) Carriage of wheat to raflve-ay station, 8 miles 41. 2.'» 


Total cost ... £ 586. (1. 6 

Receipts. 


Share of investor : 3 744 bushels of wheat and 52 tons hay. 


Thus the total sum invested by the capitalist in this undertakii 
£ 890.19.9, yielded him 6678 bushels of wheat at the railway siding, and 
tons of hay. 

Deducting from this sum the value of the hay at 30 s. a ton tbegK 
would have cost the investor £ 813 in all or 2s. 5 % if. per bushel. The 
fore he can realise a considerable profit on its sale, as the price of wl« 
f 0. b. in Victoria is at present 5s. 3 ^ 4 . 

The two farmers and the capitalist are so satisfied with their joint op| 
ations that the)^ have entered into fresh contracts for still further extj 
sion of wheat-growing over 1000 acres this year. ' 
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Strawberiy Farming as an Exclusive Cultivation in the South of tlfe United 

States- — Southern Fruit Grower, Vol. XX, No. 5, PP- 101-102. Chattanooga, Ten. 

jlay 

In the Southern part of the United States of America the cost price 
tratvberrics relatively to the unit of area varies of course within faiily 
e limits- 1^1 view, however, of the extension undergone by this cultiva- 
L in many Southern States, where there are numbers of farms engaged 
[iisively in strawberry growing, and where instances of farms cultivat- 
jjiore than 740 acres of strawberries and employing from 2000 to 
0 work-people at harvest time are not wanting, it is interesting to pub- 
the average data relating to the expenses and production per acre 
Iiev result from a large number of statements issued from the United 
tes' Department of Agriculture. 

The costs of cultivation, cropping and packing per acre vary within the 
a\^ing limits, the lowest of which is considered to be the average of the 
ater part of the producing centres, while the highest must be regarded 
m extreme limit only reached in some parts where the crop.s are excep- 
lally early, such as Florida. 


Interest on capital invested .S 8 to .S 15 

preparation of Lfind 5 to ]<; 

Manure 10 to 2^ 

PUmt purchased 10 Ut 2n 

Setting lants - 8 to 12 

Cultivation, hoeing :o ti> o 

Mulching n to 

Total co.-t per acre tor iirst year. , , . ;(i 142 

L\>sts ot picking, sorting pikI liacking for an, 

averagt crop of : 000 quarts jjt-r -itTf . ,;.j to 

Crates and Boxes jo to 23 

Ca-^ts of carriage to railway etc 5 to j<' 


Total expenses of cultivation and sale . . . :|i to 24; 


Many strawberry’ growers secure a yield of 3 000 cpiarts per acre and 
eld» of 4 000 and 5 000 quarts to the acre are not uiiconimon. A > ield of 
DO quarts is required to make the crop at all renuinerative. The low 
ses ruling for strawberries at the time of greatest production have often 
ised losses to the growers ; some of them have found themseh'es under 
■necessity of leaving from 20 to 25 of the crop on the held. This 
iwback is about to disappear owing to tlie creation of industries \vhich 
liconvert the strawberries into jam, etc., in the centres of production, 
le manufacturers in some cases, treat th.e strawberries on the spot, with 
I equal proportion by weight of sugar. They are i>ut up in barrels and 
idedin refrigerator cars, and sent to a cold-storage jdant where t]ie\- are 
•pt until needed. 

i >oiiie growers are at the present time studying the (quest ion of creating 
Imperative jam factories, with a view to utilising those strawberries 
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which are not adapted for putting on the market, being over-ripe, andg; 
the question of the utilisation of the crop generally at times of over-pj 
duction and fall of prices for fresh strawberries. 

909 - Cost of Milk Production In the County of Jefferson, State of New York, Uni 
States of America. — H<ippkr II. a. and RobkRton L. E., in Cornell Vniras.i 
Ainciiltumi Ex}>erimcnf Slot ion of the College of Aariculiure, Bulh-.tin 357, pp. 

Ik:, Ithaca, X. Y., March i<)T5. 

In order to ascertain the cost of milk production, the county of Jeff^ 
son, New- York, was selected. This is one of the New-York counties wh^ 
agriculture is most progressive : it produces cereals, forage, etc., and it 
inferior to two only of all the other counties in the number of dairy coi 
bred there. The bulk of the milk production is converted into chee; 
although the trade in milk itself has made rapid strides of late 3'eais. 

The organisation of a farm bureau in the county^ which took place 
April TOT 2, allowed of obtaining the data set out in the Bulletin in q'j( 
tion. i'he bureau founded three societies for testing milk production, i 
eluding 653 herds distributed through the different parts of the count 
Registration for one year of the production of 834 cows resulted in tl 
following facts 


Table I . — Average Production, Cost of Piodudion 
and Profit for 834 coii’S’. 

P.-oducuon 

Item per cow Cost 

(Ibs.l 

MUk yield 66 i'i ptt i ;)> 

Butter fat 241 bulter liii 

Cost of feed 851.37 8.78 S.21. 

Fixed costs 55 -^Xt o j , M- 


Interest on investment in cow plus bauli nt: costs ^x-r cow 1 1 -2 5 .17 

Total trross cost of production 
Credit by caJf and lu.'iimre . . 

Xei cost of production. , . . 

Value cf production 

Average profit 

The cost of pasturage per month per cow varied in the different So 
cieties from S x to 8 x.5. The average spot value of mixed hay was S li 
per ton. Ensilaged maize (forage) was reckoned at the rate of 8 4 H 
ton. The average cost of concentrates purchased was S 30 per ton. Tlij 
net average annual cost of feeding one cow was 8 51.57 or 64 of the 
average cost of maintenance. 


•S 98.47 8i.4<) 80.J 

18.23 .28 .07 

8 So. 24 : 81.21 

100.03 ; 1.52 — 

820.39 8 .31 “ 
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Table II. - Relaiion of Yield to Cost and Profit for 834 Coios. 
Comparison of Groups of Different Productive A bility. 


Group 

N umber of cows 
iH group 

Average 

cost 

oS 

production 

■ : 

Net cost Value 

: of of 

' production production 

i Net cost 
; pet 

}>er { 100 lbs 

cow 

' milk 

Profit 

per 100 lbs 

of 

milk 

5^00 lbs or less . 

j 

• • 159 

4 1 61 

$5 7.20 

S 63.24 

86.04 

8 1-37 

8 .15 

.001-7000 lbs. . . 

. . 1 360 

i 5 993 

74.20 

91.09, 

16.69 

1.24 

' .28 

yooi'9 ’ ■ 

. . 1 214 

i 7S43 

1 92.00 

II9.2I 

27,21 

1.17 

■35 

.Qi^iiooo lbs. . 

. . - 84 

' 9 

' 109,00 

148.39 

39-39 

1. 12 

■ . 

0 

0 

0 

■ • : 17 

12377 

112.60' 

188.13' 

75.53 

.91 

.61 

Total 

• ■ 1 S34 

— 

— 

— 


— 

— 

werage 


; 6621 

; s 80.24 .8 100.63 

S 20.39 

8 1.2 1 

•s .31 



The interest on the capital invested was reckoned at 5 %, The in- 
^rest on the value of a cow was not assessed at more than 5 dollars nor the 
alue of a calf at more than 10 dollars. The value of the manure produced 
lone year was reckoned at 15 dollars for a cow and 10 dollars for a bull, 
'he cost of labour for milking and the care of the cow was fixed at 15 cents 
)er hour of labour. 

In Table I the most important figures relating to production, the ex- 
)eiises incurred thereby and the profit yielded are condensed. Table II 
ndicates the relative profit furnished by individuals possessing different 
milk-producing powers. 

Id the study of the herds sejjarateh', it was observed that 7 out of 33 
.verc kept at a loss of 8 1335.71. On the basis of the net cost of mainten- 
iiice and the sums recovered, it was found that 161 cows representing 
[9'',, of the total number of heads, occasioned their owners a loss of 
s 1799.87, or 8 II. 18 per cow. 

The average cost of labour for tending each cow was 8 23.12 The aver- 
age cost of conveying 100 lbs. of milk to a distance of 2. 14 miles amounted 
to 11.7 cents. The profit yielded by each cow producing 10 000 lbs. of milk 
ill the year exceeded by 51^3, that given by each cow producing only 
6 000 lbs. 


- Monograph on a Small Dairy Farm in Illinois, nn.L .v j .in H ihury- 

I'lidt, Vul. LI, .\(». 7, pp. zS’Z and I'urt Atkinson. Wise.. Marrh lo. luiO. 

The University of Illinois Dairy Department has published the results 
ol a monograph study of a small dair>' farm in the county of Stephenson 
which forms a typical example of tlie well managed cultivated farm in this 
legion which is de voter! to agriculture. The data furnished by a study 
the analytic accounts kept on the farm nun’ be summed up as follows. 



RURAL KCONOMICS 


IT 8 o 


The farm in question has an area of 96 acres of an average value of 
S140 per acre. On the farm 16 cows are constantly kept, and their milk 
CO nverted into butter which is sold exclusively to private customers in the 
town of Freeport. 

Out of the heads under which the working of the farm was classified, 
twelve yielded a profit of $2006.86 and four left a net loss of I'hus 

for the year there remains a net revenue of $ 1981.46 or $ 20.64 per acre, 
made up of $ 868.16 interest at 5 % on the total capital invested in the 
farm, and $ 1113.30 profit in the strict sense. The farmer owner drew 
from' his farm, in addition to the above revenue, % 700 as wages for his la- 
bour and that of one son, and $ 186.30 for the board and lodging of a per- 
manent farm hand. The total revenue of the farmer owner therefore 
amounts to 82867.76 or $ 30 p. acre cultivated. The total household ex- 
penses' of the farm amounted to $ 1802.24 ; there remains therefore a sav- 
ing of $ 10C5.52, or $ II. 10 per acre ; it is expedient, however, to remark 
that the household expenses include $ 42.155 used for education and charit- 
able purposes ; these cannot be considered as strictly living expenses. 

The principal receipts of the farm are from the dairy cattle, which in 
all gave a gross return of $ 2,868.95 divided as follows : $ 1,854-62 of 
butter sold (66 % of the dairy receipts), $ 38,52 of butter and milk con- 
sumed by the household, $ 44*70 of butter milk, $ 165.1 1 of skim milk, 
$ 220 of manure, and $54^ from the sale of cattle (17 of the total cattle 
receipts) 

The dairy, however, defrays a large portion of the expenses of the farm, 
namely : $ 575-45 fo^^ tbo remuneration of manual labour, $ 106.16 for 
horse labour, $ 113.13 for maintenance of equipment, $120 for maintenance 
of buildings, $ 105.34 ^or interest on investment, $ 43.55 miscellaneous, 
$ 128.57 bought, and $ 1206.14 for feed ; a total cost of $2,398.34. 

This leaves 8 470.61. 

The average value of the dair}^ cattle is 8 74.37 per head ; that of the 
10 head of young cattle is $ 39.75. 

The total value of the food consumed, is divided as shown by Table I. 


Table I. — Distribution of total value of food consumed. 


Ground maize 

$ 101.25 

Silage 

8 

Forage gluten . 

$ .S6.25 

I^ucerne 

8 (» 

Bran 

S 105.19 

Clover 

S 140 

Oil meal 

8 .14.45 

Green forage maize 

$ ij 

Barley 

8 30 

StI;^w .... 

S 15 

Orltc 


8 22 .] 

The portion consumed by the dairy cattle amounts to 

$ 1016.65 

the following proportions ; 

: 34.7 grain, 

47.6 % roughage, 

17-7 "0 


turage. 

The average return of each dairy cow is made up as follows : 8 1 15.91 
for blitter, $ 15.52 for butter milk, skim milk and products consumed by 
the household, $ 13.75 for manure, $ 29,75 from sale of cows and calves 
and increase of live weight, making a total return of $ 174.93 per cow. 
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Table II brings out clearly the high amount of the individual pro- 
Tablk II. _ Individual Production of Cows. 

Felt p^duced MiJk produced 


jction 


. i cow 


■14 

.'f 

■ 


Ase 

4 years 
7 

3 

5 
3 

3 

4 

3 

U 


Total . . 
Averages 


lbs. 


447 
430 
ao8 
3^8 
379 
3-30 
439 

260 
30 5 
31 8 
34-: 
-67 

4 031 

312 


lbs. 


Id 678 
ir 764 
fi 083 
8 8 q 2 
JO 757 
11 252 

7 060 

8 164 
7 629 
S 904 

9 7.34 

6443 

7 O0.8 

15 268 
■S 867 


This production of milk furnishes in aU 5 500 s lbs of butter ef 
price of 33.7 cents. " ^ ^'"^r 

With regard to the e.xpenses for each dairv cow rt,.., 

jvs. for food, 3 4 .br for labour,' S 3".^ gen^^r^enL: 


i .0 

Thus a net profit of S 2=5.03 ner flmVv 

res and the butter manufacture in the valuatior^^ W>b 

factors, the net profit per cow drops to S tt | ithout these two 

3.54 for food and an expenditure of 8 i^.o^^for labour 'in 1 

lay of S 108,12 per dairy cow. ' ’ ^ ^''"ual 

Mrt"^uctt animals \Td'of°'rlr'’ '' '' 

Ids an individual profit of S 84.02 reinesented br- tbe*^ ‘"anufacture, 
tat in the milk (calculated as such and not in the f ^ of 

aliadivifhial value of 8 liq oh i,, this metl a T" n 

..d of fatty substance in the n Ik c sts - ^ of ^Iculation each 

m.; a profit of 4 cents. 

J interest (no he tail I 

"rttefrom that of he , ^ the production of the 7 winter 

•d»'^.rLra„dth( ,„.!inr::::i -"t- period fumisheil 

® S 100,5s |n,r month during tlic Winto to 's 

’i'Stlie summer ],eriod ^ 

^‘‘J-onng cattle (to head) have an ai-erage gross yiekl per head of 
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agricultural industries 


s 16.28 against an average expenditure per head of S 28.11 mth ap„ 
fit nt 8 817 per head, which proves that from raising a good br^ of dai, 

Ty the'dairv cUe themselves. From an examination of the sale 0 bwp 
fn ret rence to its cost price it is found that Ihe cost of malang and selfe 
s i cents per lbs. The butter sells at 33-6 cents per lb. and ifallowaa, 
is made for the butter milk, the income is raised to 34.4 cents, leavitj 

of 2.3 cents per lb. , . i c 4.1, 

" The number of hours of labour was, during the course of the year f, 
and the cost was S 1275. which is equivalent to 2.2 labourer units. 

The hired labour furnished by a permanent workman cost b 38^.1 
for waees and S 186.30 for board and lodging. The work of the iarme 
son was estimated at S l6o, and that of the working farmer at S 600 ;ii 
latter did 47 % of the total work ; 45 % o< the total work was absorbed i 
the dairy cows. 

The distribution of the work during the year comprises ; 457 hoii 
per month for January, February and March; 611 hours per month for Apr 
Mav and September ; 741 hours per month for June July and Ai,g„, 
and 507 hours per month for October, November and December, with, 
average of 57g hours of labour per month. 

The work of the horses is divided as follows : 210 hours per month f 
January, February and March, 577 hours for the 5 following months, ai 

^87 hours for the last 4 months. r o o' i 4.v 1 • 

' The manual labour is subdivided as follows ? ^he dairy coi 

and dairy and 53.2 ^11 the other labour ; the horses’ work : ih.h' 

for the dairy cows and 83.4 all the other work. 

The results as regards cultivation are as follows : 15 acres ot nm 
with a Yield of 51 bushels per acre, a value of 8 28.89 per acre and a pia 
of 8 3 33 per acre ■ 8 acres of maize for ensilage, with a yield of ii tq 
per acre worth 8 450.12 per acre, costing 8 441-63 and giving a profit 
8 8 49 per acre ’ 20 acres of oats with a yield of 45 bushels per acre wni 
8 19 79 against 'a cost of 8 14.02 and a profit of 8 5.75 per acre ; 3 acres 
barley, wliich showed a slight loss, and 3 acres of lucerne, also worked shg 
ly at 'a loss, as there was only the catch crop with oats ; 18 acres oiclo' 
yielded 1.6 tons per acre worth .8 16.86 against a cost of 8 13 - 53 - andap 
fit of $ 3.33 acre. 


agricultural industries. 

911 - A Palm Fruit Used lor Flavouring Brandy. ~ grirhkl c. and uamk- e 
Zeihchrift fitr Untc'-siicliun^ tier Kahruns.:^- und Genussmittel, Vol, 3G O'- 

290. Munster i. W., May ist. 1916, 

In order to give the different varieties of brandy a si^ecial 
vouring materials are often used, which are mostly extracts from cer 
varieties of prunes, green walnuts, almond shells, etc. The writers (c^c 
a drug of this kind which is marketed under the name of “ Bayas negi 



AGRICULTURAL INDUSTRIES 


11^3 


and has not yet been thoroughly studied, probably because morphologi- 
f^\}\ it resembles a small prune. An attentive study showed that this 
drug i*’ Serenoa serrulaia Hook f., which grows in South 

and Florida. 

According to the publications in connection with this subject the iruits 
of Snertoa serrulaia are used to prepare an extract, the “ Saw palmetto ", 
ysed chiefly in North America as a remedy for pulmonary diseases, but 
do not furnish other particulars with regard to this drug. The writers 
therefore proposed to study it after obtaining fruits of Serenoa from 
\ortb America and some “ Saw palmetto They describe in detail the 
•suits of their researches. 

The fruit is oval, contains a single seed and weighs from 1.5 to 3 gr. 
s pericarp, which i.« clearly divided into epicarp. mesocarp and endocarp. 
jntains the greater part of the aromatic substances. The physical coni- 
osition of the fruit is as follows : 


^ Epicarj) 

Pcriairp Mt‘s(x.iir]» r6 

I lUnkJciir]) . If 

Seeil 


The chemical composition of the pericarp is as follow.s ; 


Water 15 41 

Dry iiLittcr .5-) 

Minernl matter 5.“* 

Chlori<ks such as Na CL r.5: 

Fat (ether extract) 

Invert-sugar cn.:- 

F.xlract free*fr(im sugar and snlabk in 

water U1.5; 

Insoluble matter ; y 


More than one fourth of the weiglit of the pericarp is tlierefore made 
p of fatty matter. 

The strong rancid otlniir of the pericarp at once suggesteti that its fat 
Mtains a large quantity of free acids. It was in point of fact found that 
;he smell and state are chiefly due to free acids, probably caproic acid and 
otkr acids of low molecular weight, Tlie crude fat extracted by ether is 
aa oil of dark orange colour, s’ielding on analysis the following results : 


Rtfractivi* imlvx ut lu dvgrirs 0-- 

lulinv indvx i 

Add iiulc.N :<•! 1 

Sapoiiilk'aUou index. 

Rdchcrt-Moissl index 


Tne crude fat contains : 73 of fatty acids and ^5 of neutral fat 
I'his analysis suggests the yuosence of an en/,yme decomposing the 
% substances in the |>ericarp of Senin'd. Studies carried out with a 
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view to tiscertEdtiing this did not give conclusive results, but it is be3"on(j 
doubt that a iipase does exist. It would seem that this lipase disappears 
during or after the ripening of the fruit. 

The high content of fatty acids in the crude fatty matter is by no means 
abnormal for a fat originating from a palm fruit. It is pteasely to these 
acids that the fruit owes its characteristic odour and its use in the manu- 
facture of flavouring substances. An important part, however, is also 
plaved by an etherifying enzyme, as is particularly shown by the experi- 
merits with the American Saw palmetto ’’.On extracting the fruit witli 
dilute alcohol, a liquid is obtained containing ethers the smell of whicli 
strongly suggests essential oil of grape (essence of brandy).^ Probably 
therels not one only but two enzymes acting in contrary directions, one of 
w’hich decomposes the gly'ceric ethers of the fatty acids into acid and al- 
cohol while the other once again etherifies the free fatty acids by means 
of monovalent alcohols. The action of the enzyme does not appear if the 
fmits of Serenoa are first treated with bichloride of mercury or other toxic 

substances. , . 

From these observations, it is concluded that the addition of an extract 
from Serenoa fruits to brandy may produce the impression of the presence 
of a percentage of substances imparting the natural flavour much higher 
than the actual percentage. This extract therefore must not be put into 
the same class with the other extracts (pnine.s, green walnuts, etc.) ordi- 
narily used for flavouring brandy, as it does not merely flavour the latter, 
but doctors " it, so to speak, and is use was rightly prohibited 2 years ago in 
Germany in brandy manufacture. 

912 - Experiments in connection with Spinning Cotton after Fumigation with Hydro- 
cyanic Acid. DrAN WiLMAM^i S., ill United Stnliis Depurlnient oi AmcuUun, //jf/.'.r.e 

No. 366, 13 pj>. W'lishiii^toii, D. C-, April i.;, 

To prevent introduction of the pink boll-woorm ((jelccha psiy- 
pieUa) (I) in imports of foreign cotton, the Federal Horticultural Board of 
the United States of America found fumigation with hydrocyanic acid 
eftective. It destroys the larvae even in the centre of a compressed hale 
of cotton. With a view to ascertaining whether these fumigations injure 
the fibres of the cotton the Department of Agritulture had practical spin- 
ning tests carried out at the Xew Bedford Textile School with two kinds of 
cotton, one part of which had been subjected to fumigation and the other 
had not. The results showed that the fumigations of cotton with hyclro- 
c}'anic acid ha\’e practically no ascertainable effect upon the proportion of 
waste, the quality of the yarn, tensile strength, or the bleaching, dyeins and 
mercerising qualities of the cotton. 
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- Factors Affecting the Fat Content of Whole and Skim Milk, — Glihrie h, c. und 
^ ' SfPPLBE G. C., in Coinell Vniversity, A^riculfural Experiment Station of tke Collci^c of 
Department of Dairy Industry, Bulletin 360, pp. 271-289, lig. 117-125. Ithaca, 
X. Y., April 1915- 

Several factors influence the fat content of cream obtained with a sep- 
arator (independently of the variations of such content due to displace- 
ments of the regulating device), viz: the temperature, speed, rapidity of 
feed content of fat in the full cream milk, the variations in the quantity of 
liatu'd (skim milk or water) which is passed through the drum of the separa- 
tof at the close of the operation in order to force out the residue completely, 

I 35 js the case in practice, in the quantity of whole cream milk used for 
his purpose, and the quantity of milky deposit formed. 

Ill order to determine the nature of these influences, the writers un- 
iertook the experiments described in the Bulletin in question, making use 
if different types of separator. The results proved tlie following : 

the influence of low temperatures (the operations were conducted at 
empemtures varying from 21.1'^ to 32. 2^ C) on the percentage of fat in the 
uilk and the skim milk ' varies with the different types of separator. 
The results, which are particularly conclusive for two types of separator, 
;eem to demonstrate that, all other things being equal, when the tem- 
perature is lowered the quantity of cream extracted is diminished, but that 
the weight of the fat contained in this cream remains constant. 

With some types of separator the percentage of fat in the cream varies 
markedly even for a variation of 10 revolutions per minute in the revolu- 
tion counter (corresponding to i 500 revolutions per minute in the drum); 
on the contrary, other types exhibit this influence in a much less degree, 
in regard to the types of .separator which showed variations in the percent- 
age of fat, the writers find that when the speed diminishes the weight 
of the cream obtained increases, which was obvious a prior', but that the 
weight of fatty matter contained in the cream still remains constant. A 
variation of 10 revolutions per minute in the counter had no appreciable 
^ '-fluence on the i>ercentage of fat in the skim milk. The percentage of 
t in the cream is practically directly proportional to the percentage of 
t in the full cream milk. It increases slight!}’ when the milk enters the 
mm slowly. The variation in the quantity of full cream milk utilised, or 
I the quantity of liquid employed to force the remaining cream out of the 
mill at the end of the skimming, has but little influence on the percentage 
{fat in the cream. 

The milk deposited has onl}' an insignificant influence on tlie jiercent- 
ige of fat in the cream and the skim milk, provided its quantity is not 
iiifficient to choke uj) the passage through the drum. 

- Metallic Taste in Dairy Industry Products. • (inuRir. i:. s. in Conkh L'mi-asvy 

■i jiciiltufitl Experiment Station of the \cu' York State College oi A-.juitltiirc, Ihpiolui 'ti' 
‘'iDituy Indmtry, Builctin 373, pp <x' V()43. m Uihlcs, llhitca, Nc\v V<irk. .Vprit I'M'i, 

The metallic taste, which influences the price of dairy industr}- pro- 
was first detected in 1901. The writer entered into coi Tespondence 
large number of exi)erts in (irder to determine exact!}' wliat is to be 
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undestood by “ metallic taste According to.these exerts, such taste 
is closelv akin to the fishy taste of oil, tallow, etc it is difficult to detect, 
but nevertheless, qualified men succeed in detecting it when they have 

writer studied the conditions under which the metallic taste ap. 
nears in dairy products. He found that the direct absorption of metals 
mav produce this flavour. His observations have furthermore demonstra- 
ted' that a high content of acid seems essential for the development of the 
taste which is more likely to appear during the very hot season. Furthtt- 
nmre with the exception of butter milk, the taste only appears when the 
fat content is high. The taste appears suddenly, and low temperatures 

verv often make it more noticeable. 

Be.sides the direct absorption of metals, bacteria may produce the 
metallic taste. A quantity of butter milk put into sterilised bottles was 
found to have this flavour in some cases. In 241 samples of cream placed 
in sterilised i^lass bottles the metallic taste was produced in 79 by the in 
oculation of butter milk having that flavour ; likewise m 167 samples of 
cream put into sterilised glass bottles the taste was produced .1,52 by 

inoculation with bacteria. , - u • ^ n- 

The writer has studied the inicroflora of products ^ nietalk 

taste • lie found on the other hand that the addition of formaldehyde only 
rarelv prevents the occurrence of the taste, which appeared 35 times ni 41 
samples of butter milk of which there had been added, per lOO cc., from 
' to to drops of a solution containing 37 to 40 of formalmaldehvde. 

Finallv the writer endeavoured to ascertain the relation between the 
production of enzymes and the appearance of the flavour by utilising po- 
ducts which prevent tlie growth of bacteria but allow of eiuymie action. 
For this purpose toluene and chloroform were used : the results were noi 
satisfactory, owing to the difficulty of distinguishing and analysing the 
taste of the liquids treated with these antiseptics. Nevertheless, it seenib 
that the metallic taste can be j^rodiiccd by the action of enzy mes. 

In the inoculation experiments it was tound that the bacteria capable 
of producing the metallic taste appear to be the same as the well kiiowi: 
bacteria found in milk, and belonging to the group BacUrinm ladi^ aculi, 
the only’ difference, if any’, was tliat the former were a little larger t ai. 

the tvyies representing the group, but only very slightly. It is therefore 
concluded that the organism which causes the metallic taste is a membe: 
of or derived from the group Baitermn lactis acidt. 

In an appendix, a bihliogra])hical note gives a list of 8 works . 


yiji - The Production of Beef in South Africa. — iiol.m alkx, in rhe AKncvUuroi jnxm 

and StmU-Hnjde) of South A/ncd, Vol. IJI, Xo. i(i, pj). 104-109. JohannesbuTg, I'li" 

The production of beef in the South African Union has made rapio 
strides of late years, particularly during the last fwo years. 

In 1 91 1 the ITnion possessed 3 500 000 cattle. In 1914 there were 
5 707 000. The writer estimates their number at about 8 000 000 in the 
first half-year of igib. In IQ03 the value of imports of beef and inuttoo 
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jounted to £2885000, This figure continually declined until IQ15 
[len it liad fallen to al^olutely insignificant proportions (£593). 

On the other hand, in 1914 there were exported 532 358 lbs. of meat of 
value ^ ^ 352 . In 1915 the exports were 32 897 quarters of beef, 
(Jin the first II months of the same year the meat exports ' totalled 
:ii 75^ of a value of £113 296. 

In 1Q15 South African beef fetched on the London market from 5 %d 
per lb. or from 2d to 3^ per Ib. more than it would probably have 
died before the war. The cost of exportation, allowing for the value of 
> by-i)roducts, is probably about i \:,d. per lb. 

■ In order to ensure still further the progress of'this industry, it is a(hds- 
ieto use good bulls of a beef breed, so as to obtain earlier maturitN-, hea- 
■r carcases and better adaptation for fattening. 

At present South African cattle are chiefly draught animals. Thev 
y attain maturity at the age of 6 years, and their quarters weigh from 
,to 160 lbs., while those, of Argentine cattle for instance, average r8o to 
) lbs. 


- Experiments in Potato Storage with Sulphur. hi ///i,.*-, 

.ch:,i:liche Zciiuni, Year, No. 3;, pp, 26.S, jRrIin, M;i\- 6. i,,,o. 

Reference is made to an exiieriinent in irotato ensilage carried out on 
Mocheln model farm in order to test snlpliur as a preservative On the 
hOctoIxT. 1 stacks of potatoes of the " Klla ” x arietvwerc put intoearth 
« about It) ins deep. Kacii stack contained 2 200’lbs. of liand-so'rte.' 
lers. Tlie potatoes were laid on a thin laix-r of straw, then succcRsivelv 
■ered with a layer of straw, eartli, and potato leaves and stalks and 
en winter approached, witli a second lax'er of earth. Silo Xa i recei\-e(i 
addition of sulpluir : in silo X" 2 there was lir.n jiiaced a thin stratum 
male powdered sulphur, then a p to 12 inch laver of ])otatocs and so 
th. On the 22nd .\i>ril following the silos were opened, and the iiotatoes 
ted and weighed. The following were the results found ■ silo X" i con' 
nel.XMSlbs.of healthy and it, lbs. of rotted iiotatoes ■ silo X" > had 
lbs, of healthy and .55 lbs. of rotted potatoes. Thus the rottinu 
llie |.K)tatoes was not prevented by sulphur, but the latter impeded the 
[iiction of weight in the potatoes. 

^ imstigations Into the Part Played by the Amylase in Potato. - Si. .t,is mu -, ,, 
Ex^riments in Preserving Broken Eggs. - i-;khei.,.,wm ,„.x,Rn.i„ 

\ol. 71, .N„. , A,„| I, p,, ,7i,.,,s, ^p,j| 

J the suffiestion of the Central Connan ICgg Purchasing Coiiipanv 
ml "'k ? '>:■ ''ifferont means. The object 

IS of blot ' ^ stirred 

^preliminao- tests showeri that- substances with strong odour can- 

t 1 T'’* «>rmr 

to them, ihe writer indeed showed that even highly vola- 
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tile liquids, such as toluol and chloroform, impart their smdl to eggs ^ 
cannot be entirely got rid of. Eggs preserved by the aid of these substance 
are no longer fit for consumption. 

A study was made of the action of the followinpubstances : tolijoj 
chloroform, hydrochloric acid, acetic acid, mustard oil, benzoate of 
boric acid, and salicylic acid. As time did not allow of keeping the eggsf^ 
a very long period, the conditions of lengthy transport were imitated b 
cariynng out the experiments at a temperature of 37 to 380 C., at wbif 
the eggs were kept for 10 to 14 days. The eggs used were not entirely fres| 
being market eggs. 

The results of the experiments may be summarised as follows ; 


Toluol The smell and taste imparted to the eggs cannot be removed, 

Chlornfoym Do. 

Hydrochloric acid - - When used in the proportion of 0.5% the eggs are liable to 1 
and mould. 

Aci’tic acid When used in the proportion of 0.65 % rotting is prevented butil 

eggs acquire a sour taste and coagulate, 

Benzoate of soda ■ . . \Vheu used to the amount of 1.75 % the eggs decompose and; 
within S or 9 days. 

S< 4 icylic acid .... Used in the proportion of 1-2 %, no rotting but deleterious chat 
in colour and smeil, 

Muslard Oil Strong smell of mercaptan; eggs no longer fit for oonsmiiptioc. 

Boric acid I>ed in a qiuintity of 1-2 %, no rotting after keeping for 12 dt 


Conclusions. - For the preservation of broken eggs, only acetic ad 
salicylic acid and boric acid give a sufficiently good result, but they m 
be used in fairly strong doses. The eggs nevertheless retain some flavd 
due to the preserving agent, and undergo chemical changes. The b 
preserving agent is undoubtedly boracic acid, the use of which in Germa 
however meets with great difficulties on the part of the authorities ; it 
thought that the preservation of broken eggs should only be resorted 
in exceptional cases, when any other means of keeping them is im[)os.sil 
It is nevertheless recommended that these experiments should be repeat 

919 - Sale of Cattle through the Agency of Co-operative Shipping Associations in 
United States. — Doiv S. W, and Hau L- D., in United Stales Department oj 
Farmers' Bulletin, 'So. 718, pp. 1-16. Washington, April 10, iqi6. 

In those parts of the United States where cattle breetiing is not oik 
the most productive branches of farming, and especially wherever thed< 
industry predominates, the majority of fanners have only a small mun 
of animals available for sale at a given moment. This number is geneii 
insufficient to load complete trucks, but exceeds the needs of the Ic 
markets and must be disposed of at more distant markets. 

This state of things, wdiich cattle dealers were not slow to turn to 
count, has led to the creation among farmers of co-operative cattle-forw« 
ing societies. Examples were not wanting, even in the past, of fam 
coming to an agreement to effect this class of forwarding, but it is nottf 
the last 7 years that these associations arose and developed (first stall 
in 1908 at Lichtfiekl, Minnesota). 
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At present the United States Department of Agriculture records the 
gteiice of about 500 societies of this kind. There are 200 in Minnesota 
fle, and the others are found, in decreasing order of number, in the ioh 
States : Wisconsin, Nebraska, Iowa, North Dakota, South Dakota, 
jjgas, Michigan, Illinois, Indiana and Ohio. 

The annual increase in the number of trucks forwarded by the different 
ieties proved clearly that farmers have rapidly appreciated the advant- 
.5 of these institutions. It is estimated that in Minnesota alone 

000 000 worth of cattle were sold in 1914 through co-operative forward- 
• and selling societies. 

The expenses of sale for 1913 and 1914 averaged 33 cents per cwt. 
the Lichtfield society. Farmers are of opinion that this cost is from 
to 40 cents per cwt. below the allowance which dealers made the 
;is of their offers to farmers. Assuming that the allowance imposed by 
; buyers was only 50 cents per cwt. the Lichtfield association will have 
•ed the forwarders about S 6221 in 1914. 

The simplicity of organisation, and the fact that no capital is required, 
der the collective sale of cattle very interesting in rural districts, where 
re complex forms of co-operative societies are more difficult to establish. 
The principal conditions required for the success of these societies are : 
able manager and full confidence on the part of members. The manager 
ist be well known in the region and must be regarded as a man thorough- 
at home in the cattle trade, and one in whom farmers can place entire 
afidence. 

Practice has shown that in order to avoid possible mistakes it is in- 
ipensable to number and brand each animal at the forsvarding station, 
enin the case of pigs or sheep, and to make a note of all such particulars 
may be required to be taken into account by the manager with a view 
a fair distribution of the expenses and profits, or possible losses. 

Farmers were quick to realise that the profits previously made by the 
ittle dealers thus went into their pockets, because through the agency of 
le society they really sell at the genuine market price less the actual sell- 
g expenses. Moreover, the work of an able society manager exerts an 
diience throughout the region in the direction of improving the methods 

1 cattle breeding, and rendering fanners more familiar with th ? real market 
rices. These indirect benefits are no less iiiqjortant than those obtained 
irect by the members of different societies. 

fD - Control of the Sale of Skim Milk. - - Hoktws F.. in .-i dis 

I No?, (jo-91, pp. I Paris, .\pri)-May, 

After having rapidly considered the various operations of industrial 
Dimercial separating and the ■ chemical and biological characteristics of 
rinmilk, the writer opposes the current opinion that skim milk is sinqffy 
ilk deprived of its fat. He lays stress on the fact that it is an incomplete 
lod which has also lost its glycero-phosphoric acid, and been enriched 
ftke other hand with numerous micro-organisms. After a study of the 
Ktetic value of skim milk and a reference to the works published on the 
ttcstion, chiefly in Denmark, the attempt is made to sliow that the require* 
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ments of infants cannot be satisfied by giving them milk deprived of 
fatty matter. It is shown that it is not a matter of indifference from 
physiological point of view what is the age of the milk given to a new-^Qjjj 
child. The milk given to an infant should be suitable for the age of 
child On the other hand, from the economic point of view, the writer 
proves that it is not in the producer’s interest to sell milk skimmed totb 
extent of 85 % and still less entirely skimmed milk. This trade apparently 
can only be remunerative if the skim milk is sold at the same price as tb 
whole milk. The writer therefore thinks it desirable to record the coa-j 
elusions adopted bv the Society of Technical Chemists of France at itssittijol 
of the loth May 1916, with which he is in complete agreement. 

In view of' the fact that the prevention of frauds due to the mixing ,)j 
skim milk with natural milk presents the utmost difficulty: 

The Society of Technical Chemists of France is of opinion that far froa 
endeavouring to ‘facilitate the sale of skim milk, or at any rate legalising iii 
sale by rniuiicipal or prefectorial orders, it would be preferable in theintei- 
est.s of public health and commercial morality not to modify the presem 
situation in an\' way, experience having vsliown that the municipalities 
which have recourse to regulation of the sale of skim milk by niiniicipal 
order, for the purpose of putting a stop to frauds by skimming, have onlv 
obtained the practical result of bringing about the almost complete dbapi 
pearance of full cream milk ; 

Nevertheless, if it should be considered necessary for reasons of wliidi 
the Society has no cognisance whatever, to resort to control, such control 
should be sufficiently severe and stringent to prevent a mother, in any 
case, and in any town of France, who might be unaware of the danger ruii 
by her child, being liable to have skim milk supplied to her in the plac^ 
of natural milk. 
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GENERAL INFORMATION, 


OecEoe of the Lieutenant general of the King of Italy dated the 28th June 1916, 
i|o 795 , containing Measures for the Control of Field-voles in Apulia and adjacent 

Regions. — Gazzetta ufficiak (h'l d'Jfalia, Year i(ji6, N'o. i5fi, pp. ,^463-3464. 'Rome, 

I. Antiphylloxera Associations (i) are bound to engage in 
icid-vole control. For that purpose they are authorised to enter on their 
Jlltribution lists all the owners of cultivated lands. 

Kxt 2. For communes which do not belong to an Antiphylloxera Asso- 
k-ition the Prefect will take the necessary measures, forming a compui- 
Lrv Association for field-vole control, in pursuance of art. 38 of thcregula- 
Lflsapproved by decree of the Lieutenant-General dated March 12, 1916, 

^0. 723 (^)> 

Art. 3. The State will contribute up to one half of the expenses entail- 
ed bv the present decree ; it will advance the whole of the amount, and, 
iortiiis purpose the sums approjiriated in chapter 50 of the estimates of the 
Agriculture for the financial year 1916-1917 will be increased by 
fioo 000 lire. 

The associations will be lx)und to retiunl one half of the amount of 
tlie expenses. 

Art. 4. A Commissioner appointed by the Minister of Agriculture shall 
:esi(ie over the assessment of the expenses to be defrayed and their din- 
on between the State and the Associations. 

.\rt. 5. In the estimates of receipts ever>’ year the share of expenses to 
e repaid by the Associations shall be entered, in accordance with art. 27 of 
he regulations approved by the decree of the Lieutenant General dated 
he 1 2th March 1 9 16. No. 723, together with the interest ])rovided in 
hat article. 


I-nOJSL.\TIVE 
AND .iDXriNI- 
STR.AT1VE JIE.A- 
SVKES FOR THE 
PROTECTION OF 
PL.ANTS. 


IpSee B. August 1913, Xo. 993. anti H Jamuiry 1914, No. 

Thvsc arc the regulations for ^'jirn'ing uilin'tkvt thvlawt'f the .lOth June 1913* Xo.sSS, 
*liich contains incariures for the ptirpcvse of prevtiUitig iind controlling plnit liiscivits. jScc B. 
iTigU 9 1973, Xo. 
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The debt of the Associations will be secured in the manner pro\i(ie^ 
in articles 28 and 29 of the regulations aforesaid. , 

Art. 6. No alteration can be made in the present administrative 
organisation of the Antiphylloxera Associations 


diseases not due to PARASITES 
OR OF UNKNOWN ORIGIN. 


<)'i2 — Measures to prevent Injury by Frost in Catalonia, Spain. — via ravuto:. 

Jose, in Reaumen de A^ricuitura, XXVIIIth Year, Part 2, pp. 68-80, Fig. 2. Barcelona, Uji 

Observations on frosts and the best methods of preventing injuiy thereb; 
in the vine-growing zone of the Lower Ebro. Under normal working con 
ditions it is not always possible to make use of the instruments which allo^ 
of forecasting the arrival of cold waves a sufficient time beforehand a 
in meteorological Observatories. There is, it is true, a relation bettveei 
the temperature at the moment of sunset and the minimum teinperatuit 
which can be reached during the night, but this relation changes tb 
variations of the mistiness and hygroscopic conditions of the air, and tb 
value of these factors varies, even in a short time, within very wide limits 
On the other hand, observation and long practice enable vine-growers ti: 
foresee the arrival of frost with some approximation to the truth, but 
certainly not with all the desired accuracy where it is a question of com- 
bating low temperatures by smoke, a costly and troublesome method which 
of course should only be applied when really indispensable. Good results 
have been obtained with automatic alarms. Their cost is not excessive and 
they are easy to use. They consist of a Richard thermometer set up in the 
middle of the vineyard at a height of 20 to 25 cm and communicating with 
a bell, actuated by the current of three Labeanche cells, which rings 
when the temperature sinks to the danger limit : one fourth of a degree 
centigrade above zero. That is the time when the fires must be lit. An 
excellent kiud of fuel for the purpose is creosote briquettes. They are placed 
in Lestout furnaces, or even in simple wooden boxes, slightly sunk into the 
ground and arranged round the vineyard at a ^distance of 26 feet apart. 
On burning them under these conditions for a period of 5 hours, the cost 
(including material, labour, etc.) is about i6s. per acre, which is far from 
being an excessive amount, as the injury which the frost would have pro- 
duced in default of treatment must be taken into account. From a large, 
number of observations and experiments the writer concludes that low teni-; 
perature control in Catalonia is fully justified and remunerative. It would 
be much more so if the vine-growers were to form an association and create 
a special organisation for this purpose, with a system of well placed watch 
vStations. 
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Some Practical Means of Control of Wheat ‘‘ Stretta ”, in the South of Italy* — 

Camillo in II Coltimtore, 62nd Year, No. 17, pp, 523-528, Casal Monferrat, 
jnuf 20, 1916- 

Wheat growing, extensively practised in the South of Italy, is very much 
lecked by the disease called " stretta of the wheat. This is a sort of 
idden stoppage of growth accompanied by an almost certain dr\ing when 
wheat is in ear, and followed by unusual acceleration towards maturity, 
[though the grain is not yet entirely full. The culm yellows early, and this 
gdowhig afterwards spreads to the entire ear or a part only. The affected 
jj-teiuains half empty and gives a smaller >neld, li;cause at the same time 
jg drains are atrophied, small and light, " Stretta ” usually occurs be- 
^vee^n the end of May and the beginning of J une. The principal cause which 
ives rise to it is droi^ht, and insufficient fertility of the soil is another cause, 
gtretta " is more frequent in years with a hot and dry spring, and is more 
-riousin too compact or too light soils, which, for opposite reasons, suffer 
lore from the drought. On the other hand, " stretta ” does not occur in 
,-lieat sown on beans or lupin ploughed in as green manures, or on broken-up 
leadow, lucerne, clover or sainfoin land. 

From personal observations and experiments carried out during 40 years 
^ an agriculturist, the writer advises the following means as being very 
ffective against “ stretta ” and within the reach of all : i) Deep tillage of 
he soil at the right time : very dry soils when deeply tilled during the summer 
lid not suffer with " stretta ”, while neighbouring soils tilled very super- 
ii'iallv with the plough did not even yield an^ equivalent of the seed ; 
j) thin sowing, both in rows and broadca.st, accompanied by rational and 
diffident manuring, so as to allow ami induce tillering ; 3) cultivation work 
ill autumn, winter and spring ; it is very useful to cultivate two nr tliree 
times between the autumn and the beginning of spring. 

- Studies on the Amylase in Healthy Potatoes and in Those Suffering from “ Leaf 

Curl”. — No. 851 of this Bulletin. 

925 - Diseases of Undetermined Origin in the Tomato, in Ontario. — Ho^\ ITT j. i: and 

i StonkR. ly.iu Phytofxithoh'^y, \'iA. O, No. 1, jip, 162-1(16. Baltimore, Md., 1016. 

Ill 1914 and 10 ^ 5 . tomatoes grown under glass were attacked by a dis- 
!St the origin of which is still unknown, in .several parts of Ontario, 
n the leaves, betw^een the princiiial ribs, clearly outlined angular spots of 
dark colour made their a])pearance, often combining and forming larger 
lotches. The infection involves not only the inesoph> ll but also the second- 
r}’ribs (more rarely the main ones) so that the bundles of vessels are colour- 
(Ibrown. The leaves attacked do not grow normally, and in time w ither 
nd fall. 

The soft young leaves of the terminal branches arc the first to be at- 
acked, then the disease descends t<uvartls tlie base, wlicre it also attacks 
:iie already grown leaves. 

Here and there along the stems, without any specific localisation, 
spots I to 3 cm. in length ap]x*ar. only involving the most superficial 
teue and rarely (in fact only in very severe cases) extending to tlie va<- 
'^dar bundles. 
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The diseased fruits exhibit hollow spots assuming different shapes 
round or oblongs angular, with a diameter of i to 8-io mm. In most 
stances the affection does not go beyond the surface of the fruit, but a 
times it penetrates to the centre, following the septum. The diseas^^ 
parts do not colour and remain green and hard even during the ripening phase 
When the disease is far advanced, the entire fruit remains discoloured an* 
falls before it is ripe. 

It was thought at first that the disease could be identified with th, 
brown rot of the tomato, caused by Bacillus Solayiaceurum R. 1 '. S., but; 
closer examination did not disclose the presence of any specific pathogeaj, 
germ. Attempts at artificial inoculation with infected tissue were entireh 
negative. vSome growlers attribute the characteristic affection of the leave 
and fruits to the use of hydrocyanic acid fumigations, with which Ahmcj 
lies is controlled, but test experiments carried out to prove this gave negativi 
results. 

Experiments on sterilised soil seem to suggest the existence of a rela 
tion between the origin of the disease and the soil, but considering the ab 
sence of any pathogenic germ, it must be assumed that the disease is dm 
to some chemical or physical defect of the soil, the action of which is to a) 
appearance mitigated by sterilisation. 

926 - A New Infectious Mosaic Disease in the Cucumber, in America. — r>ooLirri.] 

vS. P., in Phytopathology, Vul. VI, No. 2, Pi). I4.vi47. Baltimore, Md., 1916. 

Experiments and tests in connection with a new " mosaic disease' 
observed in the cucumber, carried out by the Author in a field at the Sta 
tion of Hamilton (Michigan), during the period 1914-1915. The first syui' 
ptom of the disease is the appearance of black and yellow dappled spob 
between which the still green tissue stands out in distinct projections. Ij 
the infection develops, signs of growth cease, while on the leaves likewise 
a mosaic may be seen to appear, with dark green and light green spots. In 
the course of time, the diseased leaves wither and fall. On the shoots at 
tacked, imperfect buds develop with dappled foliage ; the flowers an 
few and the number of fruits set is still fewer. 

The result of the experiments may be summed uj) as follows : i) al- 
though it has not }^et been possible to isolate the specific pathogenic tigent 
as the disease spreads very rapidly it obviousl)- is a very virulent disease 
of highly infectious character ; 2) if infected matter is inoculated intc 
healthy cucumbers, the cliaiacteristic symptoms generally appear witlmi 
a period of 18 to 20 days, while all the control plants remain healthy: 
experiments of this kind, with hypodermic injections of sap extracted froiu 
the diseased tissues, were carried out in several places in 1914 and 1913. al- 
ways followed by a clearly positive result ; 3) artificial infections are ahe 
obtained by tearing off the leaves of a healthy jdant and touching the woum' 
wdth the broken leaf -stalk of a diseased plant ; 4) The fresh expressed juice ol 
diseased plants as well as that from diseased fruits inoculated into a heaUliy 
cucumber plant, also produced the disease ; 5) infected extract retains it- 
virulence even if passed through the Berkefeld filter ; 6) a[)hids contribute 
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^Iv t(i the spread and extension of the disease, as is evident from the 
^riments carried out with Aphis gossypii Glover (" melon aphid ”). 

. . Mosaic Disease in Cucumbers grown under Glass. - j aoger j , c , , in Phyu.pmMoey 

Vol. PP' ^48-151- Baltimore, Md., 

The symptoms of the mosaic disease in plants grown under glass are 
,^ntical with those found in plants growing in the field. With regard to 
jg eflfects, on the other hand, they are much worse, which fact is no doubt 
qilained by the lower degree of resistance of plants which have develop- 
1 in an artificial and enclosed environment. A few days after the appear- 
ice of the first symptoms the branches wither and die, and sometimes 
le whole plant dries up. ^ Tests of artificial infection have been made by 
loculating varying quantities of sap taken from infected plants into the 
alk of health)' cucumbers with a hypodermic syringe. The result was 
.\'ariably positive. Aphis gossypii Olover contributes largely to the spread 
:tlie disease, as was shown by mniierous experiments carried out by the 
nter in the vicinity of Rochester, New York. The infected sap of dis- 
,sed cucumbers inoculated into plants of Cucitrhita brought about the onset 
; the disease. Furthermore the ])lants thus contaminated, in their turn 
iniished material which produced the same disease in other health v cii- 
iniber plants. 

:> - Sour Scab of Citrus Plants in Florida, -('.ko^shn-h.^chicr j, r.,, in Phyu.puUurin^y, 
Viil.o. .v«. pp. 127-142. I’ig. 4. BaUiuiorc, Md., 

The name of '‘ sour scab " is applied to a disease of the leaves, branches 
ndfmits of certain varieties of Citrus having a strongly acid sap in their 
ctivtly growing portions. 

ayKsAuYaniiim var. amara (sour orange), C. medica var. Lemon (lemon) 
nd C. medica var. genuina (citron) are \'ery siisce] 3 tible to the disease, and 
be same applies to almost all the commercial varieties of C. decumana var. 

(grapefruit), except perha]}s “ Triiiin])h ’ which appears to f)e a 
Esistant variety. 

The most evident patliolosical st-niptonis are tlie distorted aDiiearatice 
jitlio leaves and the warty, niisshaiien fruits. Both on the lein'es and on 
■ lly diseased fruits, conical elevations vith greyish brown tips arc found, 
me parts of the leaf seem to grow faster than others. « Inch causes the cliar- 
eristic distortion. As the season advances, the wartv protiilx-rance- 
tttii out slightly ami become .scabby, h'inallv. if the weather keeps <uf- 
tttlv hot and moist, on ('//ri develops at the infected simts 

il)r(nluce,s an enormous quantity of lironnisli-ldack spores. 

Ihc severity of the attack varies greatlv from vear to vear and often 
to tree, Generally this -liseasc is more freiiuent in the hot ami 
«t>ea!)oar.l region tlnui in the pine region, wliicii is more inland and at a 
altitude, where plant growth is slower. 

On the other hand, when the weather is cold an-1 wet at the beginning 
dmiig this disease appears even hi groves in high-pine land, especially 
been an excessive use nf nitrogenous iiuimire. 
hno.l re-'iiltMiiay be obtainwl. liowk'Ver by individual selection of very 
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late t>^es which might be capable of displacing the phase of maximum i( 
ceptivity, that is to say, the moment when growth is most rapid and 
intense, to a point far ahead in the season, so as to make this phase coincijj 
with a more favourable weather period. The Marsh seedless variety wopij 
be well adapted for this puq:)Ose. The quality of the host on which C. if 
amana var, Pomelo has been grafted also influences the development of 
disease. The disease is more frequent in plants grafted on the wild 
tree than in those grafted on the bitter orange (C. A urantmm var. amafg] 
which, are not so early. 

The injury caused every year by this disease to the crop of C. decinnam 
var. Pomelo in Florida totals § 50.000, and still greater injury is reportej 
at Cuba, Porto- Rico and the Pine islands. 

It is obvious from the foregoing that humidity is one of the most in].; 
portant factors in the development of the disease. When the small leavd 
begin to open, during the phase of rapid growth of the leaf, numerous stiiaj 
drops of dew form on both surfaces of the leaf during the night, the quantitj 
varying according to the relative humidity of the air. If the latter remain 
near the dew point, the droplets combine to form one continuous layer 0. 
water, which covers the underside of the leaf for several days at a time. H 
.on the other hand the air becomes very dry, the water which has accimv 
ulated during the night evaporates during the early hours of the day. 

The moisture of the air and the presence of a water film on the leaves 
form very favourable conditions for the development of the disease, tYbi 
is the deduction to be made from these circumstances with respect totk 
origin of the disease ? 

It is a well known fact that the acidity of citrus fruits becomes raon 
|.)rononnced in proportion as the humidity of the atmosphere increases am 
the temperature is low^ered. 'I'lierefore the question at oncesiigge.stsitsei 
whether there is not a relation of cause and effect between the developriieiil 
of the disease and excessive acidity due to the wet and cold weather. 


localities 

Materials used 

. Numl.)ei 
of 
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of 

Ilealtliy fruits 

Scahbv fiuia 

— 
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Number ‘ % 
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Orlando 

Bonleanx nn.-eturc. . . 

5 

1281 

887 69 Vs 

m 

30 


No tnatiiicnt 

4 

1262 

6 

120 

09 hi 

* 

irime-Sulphur 

9 

2371 

542 22 Vs 

1820 

.. j 

Bradentown 

Bordeaux miNniirc. . . 

2 

628 

587 , 93\'2 

41 
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397 : 
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: 509 

85 


Lime-Sutphur , ... 

^ Soluble iulphr.r (poly- 

1 4 

1024 ; 

527 51 , 

: 497 

48^: 


>ulphide of soJinm) . 

4 

S43 

454 53 ’V 

01 

46 E 
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! luring their phase of maximum growth, those varieties of Citrm which 
aie most subject to the disease emit a strong aroma suggestive of acid. Under 
conditions it is volatilised, but when the leaf is covered with a thin 
laver of water, it enters into solution and is concentrated to such an extent 
to attack the most superficial tissue, 
furthermore, the presence of water on the leaves promotes the growth 
of the glands. When the latter grow to an excessive extent, their walls are 
thinned and they often break, the contents being emptied on to the leaves 
and the rind of the fruit. The edges of these glands afterwards grow to 
Ui\di an extent as to form a crater-shaped hollow, in which the remains 
Lf the epidermal cells are found. When on the other hand the growth of 
* fie leaf in area predominates, the original injury due to breaking of the 
,fand extends, and exhibits the characteristics of the disease. 

The writer has been unable to establish definitely the chemical composi- 
ion of the glandular content of C. decumana var. Pomelo. Nevertheless, it 
s known that the main constituents of orange oil, such as limonene, an- 
hranilic acid and anthranilate of methyl, when applied to the leaves or 
'raits by means of a sprayer cause serious injuries. 

The excessive growth of the oil glands, the injuries due to their burst- 
iijc7, the emergence and accumulation of their contents on the leaves and on 
the fruits, all of them phenomena which are facilitated by wet weather and 
cold, appear to be clearly connected with the origin and de\’elopment of 
the disease. 

The opinion obtaining hitherto, acording to w’hich Cladoiiporiiim Citri 
"•as the specific pathogenic agent, cannot hold good in view of the negative 
isults obtained by the writer during a lengthy series of experiments. On 
mall plants disinfected with bichloride of mercury at a strength of i ^ 00 and 
'lowing under conditions precluding all possible infection, the disease deve- 
oped, and on the otlier hand it was not found pos.sible in any case to cause 
it bv inoculating spores of Clodosporimn into the tissues of healthy plants. 

Various experiments in connection w ith the application of remedies wore 
carried out in two localities : at Orlando and Bradentowu. The results 
are summarised up in tlie appended table. 

It is advised to apply Bordeaux mixture at the height of tire flowering 
period, following it, after an interval of 8 or 10 day.s, with nn application of 
ilinie - sulphur solution and, three weeks later, with a second treatment, again 
|nitli lime sulphur solution, 

DISEASES DUE TO FUNGI. BACTERIA 
AND OTHER DOWER PLANTS. 

'Contributions to the Study of the Mycology of Liguria, Italy. - mwvi-i n ioi in 

■iili dd li. hdhilo bvtonico ikin' nivtfsifi'i tii nuti Sv-viis. VdI, N\'I. pp. v 

11 XVII. Milau. on ft. 

In this fourth contribution to the study of Ligurian in\ cology, the writ- 
^^SlKesa systematic list of 141 species of fungi of wliich 85 are recorded 
iorthe first time in Liguria. 
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Among the species determinied and studied by the writer, there ate 
incluS sLe already recorded by others dunng the ast few years^ and 
wS have been mentioned here in order to facilitate future research mto 

^‘^Tn^ad'diriSo the descriptions already recorded (l),the writer figu,,, 

*°"'Tre 1 ^er: riXiomri/n Mollenam Trav. and Spessa limi^ on the 
leaf-stalks ^ Phoenix canariensis ; Ascochyta Spraeae K&h. and Bub.,onthe 
ear stams o Mvxoshormm Balmoreanum Speg. on the rachis oi 

f ?■ “ 

and some others again are new to Liguna and also to the Italian myco- 

logical^florar^ter „,,kes critical observations in reference to several specb: 
Macrophoma calariiana (Br. et Cav.) Mafe, living on the leaves of Ceratmu 
Siliquea; M. Dracaenae-jragrantis Mon, on the leaves of Dracaena m- 

''""'to riie bibliography previously given. 17 other works are now added. 

diolos^Iottidis, Ph, briosii, Coniothyrium hypo 
''"‘gtossiZiCeuthospL pollaccii. new Mieromyeetes discovered in Ital, 

f-UvTTO Elisa., in Atii dd R. Jdtiuio bottimco ddl'inirersiUi di Patna, Ilnd bent: 
Vol. XVI, pp. 2115-207. PI. XV. Milan, 191^)- ... .. 

A description of the following new species of mieromyeetes discovered 
ill the Botanical Oarden of the Royal University of Pavia . 

1) Phomopsis diplogloitidis n. sp.. causing the appearanc^ of 5 i»fc 

at the tip and on the edges of the leaves of Cirnning/imin, ; 

2) Ph. Briosn n. sp„ the presence of which produces the formatir,: 
of spots which encroach on the leaves and leaf-stalks of Roupala mUh. 

3) Coniothyritm Hypogloasi n, sp., which causes spots on the clan* 
of Rmeus Hypodossam; 

4) Centhospora Pollaccit n. sp. which grew on a stem of Chamaehm 
eUgans. 

931 - Diseases and Enemies of Diospyros vir^inmna in the United States. - n 

Xo. Jj72 in thiB BulUiiti. 


in 2 - The Part played by Insects in the Spread of Bacillus amylovorus - 

SteivartV. B. and Leoxabd-M, r).,in P!iytopulJ!(>h:^y, I’ol. 6, .Vo. z, pp. i52*r5'‘'- 
nioru, Md., 1916. 

Experiments with a view to ascertaining whether sucking insects art 
capable of spreading and inoculating into healthy 'plants th^ Bacillus anw- 
lavoHis (Burr.) Trev., with which they may easily become infested when 
settling on diseased trees. 

In the course of these experiments young pear and apple plants were 
used, enclosed in wire gauze cages. There was spread in abundance oii 
some of these plants (2 or 3 per cage) a culture of B. aniylovoms in agar. Al 
terw^ards.some specimens of the following insects were introduced intoeacl. 


(i) See l>. June 1916, Vo, 701. 
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gge: PoUmia rudk VohnQiMs ; Empoasca mali U Baron; Psylla Pyricola 
forster ; Phgto^nathus poliftis Uhler and Sapromyza bispina I,oew. 

Although the insects were entirely at liberty to go from one plant to the 

ther, tlie disease was unable in any case to spread from the infected 
3 the healthy plants. This is probably due to the fact that sucking insects 
je not ab e o produce lesions of the tissues such as would facilitate pene- 
ration oi the Bacillus. 

There are insects which are much more active in this direction, although 
few lu^number ; they are : false tarnished plant bug (Lygns invilm 
ay); and the apple red bugs (^clerocordylus malinus Riiuter and Lv^idea 
Reuter), ihe possibility of the bacilli penetrating into the ' plant 
irongh the lesions caused by these insects cannot be dismissed, 

, - On the Susceptibility of Phaseolus vulgaris and P, multi floras to Bean 
Rust (Uromyces append /culatus) and other Fungoid Diseases - lakox 

r,KO.C. in Z.^tscHnfi fiir Vol, ,6, Xo. pp. 83-97, Stuttgart, 1016. 

)I)cological literature indicates uo specific differences between Pha- 
tliis ivi/yum and Phaseolus multifiorm as regards their susceptibility to 
.. experiments of the present writer however show that such 
ledlic diflerences do exist. He studied several kinds of beans belongine 
.these two species, which are grown in his garden, where rust was ven pre- 
ilent the year before, ihe plants affected were: 3 varieties of P. muUiflorus 3 
ifflbing varieties of P. vulgaris and one varietr- of P. vulgaris nanus ■ they 
ere so near to each otlier that the possibility of infection was tlie’same 
r all the plants. 

At the end of the summer when the fungus appeared in consequence 
the intense formation of teleutospores, a difference was observed in the 
Kvptibility of the different plants, It was noted that the plants were 
ther strongly attacked by the parasite or el.se free from fungi. This phe- 
)uienon was first of all put down to characteristics inherent in the vari 
fe More thorough studies sliowed indeed that P. vulgaris tvas alone 
Itacked, while P. mnlfillorus was quite free. The difference was so gr-at 
lat later on it was possiMe to distinguish one species fronltIleothermerel^■ 
ttneprcsenceorabsenceoftheirarasiteithese results were also confirmed 
« Aibsecjiient botanical examination, 

'ttiese observations were completed with tlie aid of more abundant 
awiil. A large number of kitchen-garden plants at Hoheuheim and 
inioiis were first of ali .studied, and it was found tliat Pluiseotus miiili- 
« was exempt, wliile P. vulgaris was ahvax s stronglx' attacked Att- 
ilcinvas next givento a large mimber of varieties of beans grown in 
Botanical Garden of Hoheulieim, namely : ; difteront kinds of P 

i Z'/t; f ‘'f «>•-• ‘■■limbif.g form of />. vulgaris and gq 

to t kinds of 1 . vidgans nanus. A iiiimite stmly of each of the leax es 
'illthescspeeiinens disclosed tlie following facts : 

of climbing fuinis of P , vulgaris xverc stronglx- 
and covered witli teleutospores of tiie fungus ; 

varieties of V. vulgaris nanus. ,S had all specimens 
'“‘'lekwl and 13 Ipul all tlieir individuals fttv : 
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3) All the individuals of the 7 kinds of P. muUiflorus studied Tver< 
exempt, with the exception of 2 belonging to 2 different kinds, in which tlj 
Author was each time able to find a single leaf slightly attacked. 

Therefore these results confirm those obtained in the preceding 
searches, and it is concluded consequently that P.muUiflorm is practically 
resistant to bean rust. Cases nevertheless occur where this species is likewis^ 
attacked by Vromyce^, but they are so rare as to be without importance in 
practical phytopathology. 

These experiments proved that there are differences in regard to rus" 
resistant powers not only between P. vulgaris and P. multiflorus, but als 
between the different varieties of P. vulgaris. Consequently the resisi 
ance of the different kinds should be determined by cultivation expor 
raents continued over several years. In the literature unfortunately littj 
information is given on this point. i 

It was not possible to determine the cause of the immunity of P. 
a floras. It is well known that rust appears most frequently at the end 0 
summer, that is, at a time when the plant is already partly exhausted. l 
was concluded from this fact, that resistance to rust is connected withth 
time at which the exhaustion of the plant takes place. This hypothesis 
appeared particularly plausible when it was considered that P, muUiJiooii 
lives longer than P. vulgaris. Closer examination however demonstrate^ 
that this assumption is without foundation. It was shown that plants ol 
P. vulgaris which, owing to their very late plantation, were still in ful 
vigour and provided with young fresh foliage at the end of summer, ahead) 
contracted rust at this stage of development. Nevertheless, this questio* 
should be still further studied by experiments in which the time ofe: 
haustion is accelerated by artificial means. 

Fhaseohis multiflorus not only resists rust better than P. vulgaris hi- 
is also more resistant to other diseases, above all bean anthracnosis 
appears on the pods and is caused by Gloeosporitmi Lindemuthiamim Sact 
and Magn. P. mulHflonis therefore represents a species highly resistant t 
certain fungal diseases. It therefore deserves to be more extensively grown 
the more so as the seed it produces i.s very good. 

<)34 - The Selection of Types of Tobacco Resistant to ThitUvm basicoia, in Aim 

JoiTSSQy: in Fhyiopafholo'^y, Yol. f>, Xo. pp. I'ig, (>. Baltimi; 

191^. 

Root rot in tobacco is caused by the fungus Tkidavia basicola Zopf, wliii 
attacks the roots only. iAffected plants are characteristically stunted an 
thus the yield is considerably reduced. Complete destruction of the plant 
rare. 

The disease remained unknown for a long time, and to the present day: 
escapes notice in many^ cases, because the symptoms accompanying i 
(retarded growth, yellowing of the lower leaves) are in the majority of m 
attributed to the advancement of the season or the unfavourable clieinicaH 
physical properties of the soil. 

.yi kinds of tobacco ate not equally liable to contract tlie disca 
(see Table page 1201). 
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Green weight of 25 plants 

Varieties I Relative 

; in uninfected ■ in infected ' ^^sistance 

soil soil 

lb" lbs per cent 

Viite Burley ». (,5,5 

;om?tock Spanish » ^o.o 33,6 

Connecticut Havana.. ^ ^ 20.75 46*1 

unlucky Greenleaf* ; ^ 

'ennsylvauia Broadleaf# 32.5 1^,0 lO.g 

jrasile 25 73.0 

[aryland Broadleaf.' (35.0 2.5 3.8 

talin. Kentucky 3^ ^ g 

iigOroiioco» 57,75 3 -^* 5.2 

)hio Seeclleat'. 70.5 15,25 21.6 

:ellow Pryor# 5 ^ 0 2.5 4.2 

ilack Scedleaf « 34 23 23,25 27.6 

lallafiay Havana » ,^3 - 33 2^ g 

lregor>-’s White Burley.. 3^.75 j_„3 \ 

,ittle Butch J^r,,o 50.3 

lontgoioery Seedicaf :. ,,3 ^0 44 0 

laiyland Narrowleaf# (-6.50 2.25 33 

28.25 5.25 18.5 

vorthem Hybrid# f,.,o 45.5 yo.o 

.lolden Spanish# , 25.5 5 ^ C) 

jilver Leaf^ • ■ * 56 25 31.5 56,0 

fe’5 Comstock 41,23 32.5 78.7 

' 49-0 37.25 76.0 


An examination of the table vshows clearly that the decree of resistance 
raiies considerably from one type to the other, but unfortunately the most 
l^tant types are also the least used and least appreciated, while the va- 
tetiesmost sought after, " White Burley “ Comstock Spanish ” and ” Con- 
sent Havana are extensively injured by the fungus. In the present 
Irticle there are set out the results of a series of researches and experiments 
iidertaken with the object of selection from among the best varieties 
iisceptible to the disease the small number of indix-iduals offering some 
^stance, and which might serve as the basis for a renewal of the seeds. 

After having explored a considerable area of plantations, at the Agri- 
Madison, Wia'onsiii, and at Walker Son’s Farms 
^alkernlle, Ontario, Canada, there w’ere isolated 45 plants of the type 
ite Burley and 42 cigar leaf types {” Comstock Spanish ”, etc.) Thev 
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are clearly distinguished from the others by their high degree of resistance 
to the attacks of Thielavia basicola. These plants were covered with hoods 
rensutrS^pollenation ; they were numbered and noted, and the sends 
of each of them were sown separately on special plots. 

Tvpe “ White Burley — The experiments relating to this were undej. 
taken 'at Ontario. On the plantations of “ White Burley ’’ '' mongrels' 
or “ Green Burley specimens are sometimes met with, which are rlistin. 
vuished bv the decided green colour of their leaf -stalks and ribs, which, oj 
the other'haiid, are whitish in colour in normal plants. The green plantj 
resist the disease better than the others. Some of them being isolat 
ed and reproduced in pure lines, were found to be resistant and trueti 
t\n)e, while others split up into green and white. It was possible to isolate 
from the latter, resistant types such as “ B 1193 . tie r^esistance oi whict 
in infected soil mav exceed one hundred times that of the common Bm. 
ey " (relative resistance 42.6 and 0.5 respectively) and P 701 B whicl, 

is not vet fixed, but already promises well. 

“'cigar Binder Leaf '' Type. - The experiments in relation to t iisiveie 

conducted at Madison. The best types “ Comstock Spanish and Con. 

iiecticut Havana " are going more and more out of favour with planteis 
and are replaced by types resistant to TInclavui, such as Seedleaf Bi. 
Seed ” ’'Hybrid ” (as representatives of these latter types see table, 
“Page's Comstock”, "Pease Seed" and “Xorthern Hybrid” which neve- 
rtheless give a product somewhat inferior in quality). 

In the plantations of Wisconsin, as already stated 45 spcimens wae 
isolated, the progeny of which were studied and tested during the period 
IQIVIQIS The data collected cannot be used for instituting comparisons 
because the infected soil was so fertile that it yielded a crop in excess 0! 
that of the sterilised soil. They at any rate show the possibility of obtairanj 
by individual selection, superior types having at the same time a liighde 
gree of resistance. 

9 .,,, - Resistance af Pyrus calleryana to Necrosis of the Bark and Branches (Sa 

ci/lus a /ny/OFOri/sJ. —Sec No. 870 in thw nullctm. 

,„6 - Studies on the Resistance of Prunus spp. to Bacterium tumefacim.- 

" SMITH O.CLAVION., in nylopM«’'y, Vol, 6, Xo. l, pp. lSf.-m 4 , M.HoIMm. 

Experiments were undertaken with a view to studying the degree c 
resistance to Bacterium iumefaciens in the different species and 
of fruit trees of the genus Prunus. This bacterium is, as was pro^^d bytn 
researches of Erwin F. Smith, the primary cause of the hypertrophied loma 
tions on the branches and twigs, which are known under the name 0 crow 

^ All the species of Pruuns are not equally liable to contract this diseast 
and it must not be considered impossible to find and fix practically 
types which might serve as a basis for a progressive renewal of the ore ar 


(1) See B. Feb. 191 No. 185. 
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1 i 

r 

Number ' 

Infec- 

% 

of infec- 

Size 

Variety or origin 

of 

inocu- ; 

tiOQS 

compar- 

ed 

toiaocu- 

laticus 

of 


lations 

tions 

.galls 

mm 

2 varieties 

no 1 

0 

0 


« Italian prune » ; 

1^0 ‘ 

10 

^ 7 

1 - 5 - 3 

P. plankricnsis 

40 : 

3 

j 7V2 

1.5- 2 

« German prune >» 

240 

24 

; 10 

I.5-12 

K Damson » 

120 

13 

10 

3 -12.5 



5 

■ 10 

3 -12.5 

« Golden Beauty » 

no 

25 

! 22 

1 - 5 - 3 

•< Bitter Almond » 

100 

22 

2.-5 

3-9 

« Rone Claude i 

90 

25 

26 

1.5-12.5 

« Mikado'u 1 

40 

II 

27 

1 - 5 - 4 5 

P. Waisoni 

50 

15 

30 

G5- 3 

» Arnold Arboretum « | 

140 

48 

34 

1 - 5 - 3 

» ii 

130 

55 

42 

1. 5-12 5 

>> » 

60 

.32 

53 

i' 5 - 3 

» » 

no 

70 

t>3 

1.5- 6 

» » 

70 

48 

6S 

3 - 4-5 

.Vrkansi'.s 

90 

70 

77 

1-5- 9 ■ 

K Arnold Arboretum m 

100 

83 

83 

1-5-12.5 

1) )) 

130 

108 

S3 

3 - 18 

P. pciiiiula 

yo 

77 

85 

1.5-18 


no 

96 

88 

1.5-18 

rt Burbank 

120 

109 

90 

I2.5-37-5 

« .-Arnold Arboretum » 

60 

56 

90 

6-9 

'll 

80 

72 

90 

1-5 3 


100 

91 

91 

6 -12.5 

« Pits Arnolds > 

140 

130 

92 

1-5-375 

P. divaricatii 

100 

94 

94 

3 -18 

» Kith, rta » 

130 

122 

94 

6 -18 

a Royal .\pricot > 

120 

117 

97 

6 -25 

« Ar^iold .-Vrboreium 1 

140 

137 

97 

3 -18 

El Paso 

100 

97 

97 

6 -12.5 

(shoots and 5li])s) 

120 

117 

97 

-37-5 


140 

*38 

98 

1.5-18 

(<iue trie) 

150 

150 

100 

-37-5 

E^eriin, Stat. of .Arizona 

40 

40 

100 

12.5-37-5 

* Arnold Arboretum » 

130 

130 

100 

^ -37-5 
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which has now become necessary: i) owing to the increasing spread of 
this disease and the extensive damage it occasions : 2) owing to the 
sibility of detecting young plants with incipient disease before planting • 
3) owing to the persistance of the germs in the soil, which germs later 013 
attack the healthy plants. 

The plan adopted in order to determine the degree of resistance to 
tcrium Hmefaciens is to inoculate pure cultures (in standard agar with tb 
addition of 0.5 % of dextrose), at one week’s interval, from May til] Sep- 
tember for the purpose of testing the plant in all phases of growth. 

Three lots of bacteria were used : '"No. 694 ” isolated from infectej 
young peach plants ; “ No. 753 ” from the galls of an almond tree {14th April 
1913); and “ No. 790 ” isolated from an adult peach tree. 

The species and varieties of Prunus examined were the followiii<> 
P. alleghaniensis ; P. americana ; P. Amygdalus ; P. Andersoni ; P. 
niaca;P. Armeniaca var, Mikado ; P. avium ; P. Besseyi : P. caroHnitind 
P. cerasijera var. planieriensis ; different varieties and various types of 
P. domestica ; P. eriogyna ; P. glandulosa ; P. hortulana ; P. ilidloUc! ■ 
P. integrijolia ; P. Mume ; P. Munsoniana ; P. nigra: P. orthosepahr 
P. pennsylvanka ; P. Pefsica ; P. plaiicarpa : P. pumila ; P. serotim 
P. Simonii and P. \]' ai$oni. 

The various degrees of susceptibility are measured by means of the 
frequency of infestation and the sijie of the galls, which vary from 5 au 
in diameter to such small dimensions that it is difficult to distinguish tlieir 
from the surrounding tissue. 

In the appended table are found the data arranged in 'comparative ■ 
form. For P. ihct folia, P. caroliniana and P. Amygdalus, a complete seriej 
of observations are wanting. Nevertheless these experiments show that 
the first two species are highly resistant, almost immune. On the other hand 
P. amygdaki^ is highely susceptible. 

Of the resistant species therefore the best would be P. pumik and 
the two varieties " Italian prune " and “ German prune ” of P. domkm. 
Nevertheless P. pumila is not adapted for re-stocking owing to its tendenev 
to dwarf the varieties grafted on it. On the other hand, such good results 
were obtained with the two above varieties of P. domestica that it would be 
advisable to continue experiments in this direction, so as to isolate in the 
domeskea group practically immune varieties or types, the possibility of 
existence ^ of which must not be precluded. P. horiulana is considered by 
many iruit-growers as destined to yield good results specially in the indig- 
enous vaneties. The resistance to BacL tumefaciens, is however not coiisid 
^able, except in the variety “ Golden Beauty ”. In the Damson ” group 
. insftiuha, known under the name of P. pendula, is rather susceptible: 
tiie other kinds, on the contrary,.present a high degree of resistance and are 

certainly capable of supplying good material for further work. 

*1. 1 ' conclusive data are not'available. Never* 

thcless the vaneties j'Elberta”, “Saucer" or “ Peento ", "Salway’', 

-.i. 'cedlings hitherto examined, did not show resistance 

Fourteen kinds of almond trees (young plants growing at Davis, Cali- 
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on the University Farm, were inoculated in 1916, and in all there 
. jjj-j abundant formation of galls. The same results were obtained with 
P. Armeniaca var. Mikado, P. Mume and P. mandschurica. 
i the major part of the varieties and kinds at present preferred in Cali- 
as basal material for orchards are therefore, in principle, highly 
kv to contract crown gall ; on the other hand, there are types, little known 
belonging to different groups and es; ecially to the species P. domestica 
jiicli if controlled and selected, may furnish an excellent renewal 

ock- 

prophylaxis in Vegetable Pathology. — Comes orazio, in Rath istnuio irincr^rn-- 
17 ;^ pp- Napks, 191 fi. 

the writer points out that though it is still absolutely necessary to 
therapeutic means whenever the plant is ailing or attacked by 
irasite!^- it would be desirable, on the other hand, to take into account what 
^jloag been practised in animal pathology. In animals, the extension of 
le action of hygiene limits the sphere of therapjeutics in a greater degree 
IV bv same way, by more rational attention and more appro- 

iate measures, the cultivated plant must be made stronger, and more cap- 
jle of resisting the attacks of its enemies ; in other words, greater attention 
lUst be devoted to the hygiene of the plant. 

Vet it must not be forgotten that sensitiveness to bad weather and re- 
iptivity to parasites vary in plants with age, mctliods of cultivation, and 
le environ ment in which they are grown. F'urthermore, rtrdiuary practice 
lows that the resistance to adverse agencies varies in cultivated plants with 
le different races, and, in the same race, with the indi\ iclual. It follows 
latonthe whole, the resistance is rather individual than s])ecific. In view 
so of the remarkable influence of the environment and methods of culti- 
dononthe plant, it must be expected that this influence will be clearly 
iflectedin the capacity of resistance of the ])hint. even if the latter be modi- 
jd so as to render recepth'c ]dants considered as inunune, and also to 
iiwr fungi considered as inoffensive or at least assenii-parasitictolxH ome 
ijiirious. 

On the other hand, from the I jio logical point of view, it cannot beinain- 
iiied that there are absolutely imnnme races ; ncvcrtlieless, such ste])s may 
:taken as to ensure that their resistance to atlverse factors should not be 
dwcecl so as to jeopardise their iiroduetivity. This object might be ob- 
inedby hygiene and prophylaxis. I'lie latter alone could little by little 
ad to the abolition of the empirical metliods wliich still predominate; 
guiding ve<get able pathology once for all along a rational ixitli, it will 
sdt in rendering intensive agriculture more economical, in spite of the 
rergrowing delicacy of its products. 

Such is the theory’ maintained by the writer, and the object of his 
dele. He reviews an extensive series of ol)servations and researches 
feed from the literature on the subject. 

His work is divided into two parts : in the first he deals with plant 
isceptibility to disease, and in the second with resistance. 

regards the susceptibility, the influence of the climate, soil, cultiva- 
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INSECTS ETC., INJURIOUS TO VARIOUS CROPS 


larvae concealed therein die on exposure to the sun on the dry soil • . 
graze sheep on the cultivated lands ; many insects are crushed by the 
3) to spread here and there in the most infected places poisonous substa 
(for instance arsenic salts) kneaded with bran and niolasseS, which the 
sects eagerly devour. 

952 - Batrachedra W/ey/, a Microlepidopterous Pest [ol Maize in America 

HABXED B. W., in Journal of Economic En*om{iloay, Vol. y, No. 2, pp. 

CoiK'onl, N. H., 1016. 

During the last few years, the larvae of the small pink corn worm 
irachedra rileyi Wals.) have caused much injury to maize, both in thehtl 
and warehouses, in almost all the counties of the State of Mississippi 

In 1914, the invasion was limited to the central part of the region (couj 
of Attala) from which, in 1915, it reached all the other counties, wb 
caused the gravest anxiety to farmers. 

The writer’s observ’ations during the entomological campaign wlij 
he undertook on that occasion may be summed up briefly as follows ; 

l) In the plantations affected, the number of infested ears vaij 
from 10 to 99 % and the number of larvae per ear, according to Aknoi 
figures averages 4 2) these larvae partly destroy the rachis and thegra 

of which they sometimes devour the whole interior, only leaving the t 
external integument intact ; or else they mine tunnels when going from i 
grain to the other, and will even feed on the grains already injured andgni 
ed by other insects, often completing the destruction of such graii 
3) in warehouses, the larvae of Batrachedra generally infest the stored i 
terial from November to December, although they are often discovered u 
in April ; 4) plantations situated on hills generally suffer much more \\ 
those in the plain ; 5) early varieties of maize contain less larvae thaiil: 
ones ; 6) the parasite usually attacks the tip of the ear, from which it 1 
croaches on the other grains and even the rachis ; the frosts in Jaiini 
1915 were fatal to a large number of the said larvae. 

- Variegated Cutworm {Peridroma margantosa)^ a Macrolepidopte^ 

Pest of the Sugar-heet in California. - Br;Nst:L G. K., in Jouimlof Econmic 

/oi-y, Vol. 9, No. pp. 303-306. Concord, N, H., 1916. 

The variegated cutworm {Peridroma marifaritosa {saucia) Huhn.. w] 
has become very common in the country' of Ventura, has during thelaet 
years been responsible for \tidespread havoc to sugar beet plantaliaiis, 
especially when the season was cold and foggw 

The larvae of the insect remain concealed during the day in the grou 
at a depth of 3 to 5 cm., and come out at night in search of their food T 
soriietimes attack the aerial parts of the beet, to the extent of entii 
stripping them of their foliage. In some cases the attack extends to 
roots, which are more or less spoilt and gnawed. 

Among the natural enemies of Per^drortia there are two species ol 0 
soma : C. semilaeve Dev. and C. cancelkium Esch. ; 

The following artificial means of control have been successfully 1 
plied . i) the application of arsenical compounds by means of spiH 
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, of their tissues in consequence of the shortage of available nitrogenous 
^ bstances in the compact soil, but also, and in a still greater degree, to the 
^cidity juices, owing to the incomplete combustion of the 

^ tbohydrates chiefly contained in the roots, the air circulation being 
?ffiailt sometimes interrupted in compact and uncultivated soil. 

* Ciiltivaiion. — i) By cultivation man has rendered edible the organs of 
ffikl phu^l^® which are to-day replaced by their cultivated varieties. 

^ 2) Assiduous, intense and even forced cultivation results in induc- 

• ^ an enlargement of the organs of the wild plant, and also renders them 
If cculent in consequence of the increase of volume in the anatomic elements 
\ compared with the cellular tissue, as well as by the continually greater 
^jninution of their walls, until the elements of the sclerenchyma are seen 
Lost to disappear. 

3) By progress in the improvement of a plant, its sensitiveness toad- 
causes is also increased. 

4) The development of a parasitic infection is always related to the 
lediiun (environment in which it develops) which is offered b)' the tissues 

the plants attacked ; the result is that, all other conditions being equal, 
he infection increases with the improvement gained b>' the plant. 

3] Conversely, for fruit plants, seed reproduction habitually produces 
1 retrogression in the impro\'ement obtained : the same retrogression is 
brouglit about by the absence of cultivation ; the products, which in both 
are marred in quality, certain!)- run less risk of disease than similar 

plants, but improved. 

Sitro^enous Manure. - i) Manuring with suitable manure renders 
the tissues more juic)' and consequently more sensitive to bad weather; 
thevare also richer in sugar, and conscajuenth' more attracti\-e to animal and 
vegetable parasite.s. 

2) The richer a soil is in nitrogen , the shorter the period of time elaps- 
ing between inoculation and infection with a vegetable j)arasite : there is 
' also an increase in the rece|)tivit)’ of cultivated plants to parasites of e^'ery 

kind. An abiindaiit nitrogenous manure, in whatever form given, always 
.produces the same effects. 

3) Nitrate of soda, which calls forth greater productivity of the plant, 
jntlie other hand renders it niucli more tender, and consequently more sen- 
sitive to the bad effects of ad\’erse factors. 

4) Kxcessive nitrogenous manure prolongs the growing period of 
plants and retards lignitication ; cousecpieiitly the foliage will be more sen- 
sitive to winter cold, with a loss in the new production and risk of loss 
d >ap and gum. 

In the 2nd part of the work 0!i pdant resistance to disease, the writer 
cxaiiiiiies the following questions in succession : the resistance of the plant 
'^Jgansithe chemistry of the tissues: the acidity of the sap and oxydases; 

acidity of the sap and pdant parasites; the acidit)- of tlio sap and animal 
Parasites; tannic substances and p^arasites; selection cros.dng and high 
.^safting ; manures. 

'fhe conclusions are as hallows : 
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Resistance of the Organs. - i) The organs of wild plants have more eon 
nact i. e. less watery, tissues, and more acid, i. e. less sweet, juice thantb 
organs of the corresponding plants of cultivated specie^ 

^ 2) More resistance is offered : {a) to rusts, by the varieties of whea 

with narrower and more waxy leaves (yellowish in colour), such as thos 
in the hottest and driest regions ; (6) to smuts, by those yaneties of whea 
which are bearded, the loss of the beard being a sign of iriiprovement : (t 
to lodging by those varieties of wheat which, like the ^oe, have the solii 
part of the culm more fully developed ; (£} to diseases, by those varietie 
of potato which have hardy and straight stalks, leaves small and downy, a„, 
the tubers covered with a coarse skin ; [e) to diseases, by those varieties c 
olive tree which have smaller olives and a less developed nieMcarp togeths 
with a more compact wood : (/) to diseases, by citrus plants obtaine 
bv sowing rather than those obtained by non-sexual reproduction ; (j) , 
diseases in general, by those plants which present morphological charactei 
similar to those of hot and dry regions, non-fatty xerophytic plants. 

Chemiotaxy of the Tissues. - i) Whilst the resistance is different i 
the different races or varieties of the same species bred under like condition 
no characteristic anatomical difference was found in their tissues by whic 
the different resistance to diseases could be explained. 

2) Any variation in the environment or in the methods of cult 
vation produces a modification in the strength of resistance, so as to rendi 
susceptible even those races which had previously been regarded as refrai 


3) Both resistance and susceptibility are individual and inherei 

characters rather than race characters. _ . . x 

4) The substance endowed with positive chemiotropism is foriiied 1; 
the sugars and starches, but more particularly by the former than by tl 
latter. 

Acidily of Sap and Oxydases. - i) in a given organ, other coiKiitioi 
being equal, the receptivity to parasites increases with the quantity i 
reducing sugars ; and on the other hand , resistance increases with the o 
ganic acids. 

2) In the cell sap the reducing sugars increase as the organic ack 
diminish and vice-versa. 

3) Those organic acids which, during the night, serve to excited 
zymotic processes calculated to promote the migration into the leaves 
the organic materials produced photosynthetically, are on the contra: 
transformed during the day, partly at least, into food substances, i e. carb 
hyrates. 

4) The organs (branches and fruits) which present a stronger resi? 
ance to the attacks of parasites are the youngest organs, above all wb 
in the period of growth and more acid. 

5) The organic acids help to provide growing organs with th 
turgidity which is necessary in order to promote the zymotic process 
which, by mobilising the stored materials, are to supply sufficient nouns 
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.fltto the growing organs; they contribute to this by absorbing and re- 
fling the water in circulation. 

6) In alkaline soils, such as limestone soils, and those irrigated with 
•aline water, cultivated plants present a lesser quantity of free acid in 
jir tissues and are more sensitive to adverse factors. 

7) Oxydases are more abundant in the more juicy tissues and in 
jse diseased organs which are richest in nitrogenous substances; they are. 
jst active in the hottest regions, where also the organic acids contained in 
e plants bum up; this combustion produces COg. which is eliminated, thus 
prhing the plant of the acidity required to render it resistant. For this 
}Son. hotter regions, other conditions being equal, the plant is more 
iigtive than in less hot regions, In proportion as the acidity of the juices in 
e organs diminishes, their sweet taste will become more evident, and 
e parasites will find them a more agreeable and more abundant food for 

eir growth. 

Acidity of Sap and Plant Parasites. - i) Organic acids are poisonous 

micromycetes. 

2) The greater acidity of the sap produces a greater resistance in 
ants as follows : (a) wheat to rusts; (6) wine stocks to oidium. mildew and 
tuberculosis " . (c) the olive to Cydoco 7 iiim , and Stkiis Panizzei; {d) the 
e pink, potato and hyacinth to bacterial infection ; {e) fruit plants in 
■ueral to root rot and gummosis. 

3) Pruning, by rejuvenating the branches and foliage of fruit trees, 
creases the resistance to adverse agencies. 

icidityol Sapand Animal Parasites, -j) As the increase of the quant- 
i- of reducing sugars (very much sought after by insects) in an organ is 
temledby a reduction in the organic acids and vice versa, it follows that 
idityis the weapon most used by the plant against animal parasites likewise, 
inong acids, however, the most poisonous appears to be malic acid. 

2) The greater acidity of the vegetable juices presents a defence in 
be iolWng cases : {a) the young branches of th(‘ white mulberry from 
penta^ona ; (6) the young citrus plants from Pscudococcus citri ; 
cjdtnis plants from Crysontphalns diciyospenni.- [d) improved young fig trees 
ind those obtained from seed, from Ceroplastes rusci : (f) yonng olive trees 
LSitissf/irt oleac and Phihppui nleac: if) ordinary and citrus fruits, from 
bekby scale insects; (g) olive trees, from the ' fly "{Dacm okae) ; 
p the grape, from AJbinia Wockiana ; (j) vines, from i)h\lloxera. 

Jennie Substances and Parasites. - i) Tannins, which are acid sub- 
tes. behave like organic acids, and that is whv thev abound in growing 
iigan?, defending the latter against tlie attack of iiarasites, especiallv 
f«getable parasites. 

; 2) In artificial nutrient media, tlie ]>icsence of tannin added in difier- 

" proportions prevents the germination of tlie sjxncs or olst' it stops the 
Wh of the mycelium. In this case, tannin clearlv causes a more effective 
«wngal action of the wall of the cell itself. 

J^ubstance derived ixom botlies (tannins) en- 
a relatively high osmotic penver. contributed, like tannic sub- 
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stances, to increasing the rcvsistance of plant organs against their parasi^^ 
For this reason, the varieties or races of fruits or grapes which are intens^j 
colour, from red to ^nolet and bluish, are always more resistant in conipa, 
son with varieties of the same species with more or less pale fruits. 

tannins C0“0perate with the other organic acids in defending 
organs of the plants even against their animal parasites ; hence the 
. hybrid American races of vines, richer in tannic acid, are always more 19 
sistant to plndloxera, other conditions being equal, ^ . 

Selection, Crossing and High Grafting. -- i) The resistance to adveJ 
factors varies in the same environment, just as to the variety and theraJ 
of one and the same cultivated species, this resistance being inherited] 
is essential to maintain it by renewed selection, the value of which is aim] 

exclusively local. _ n 1. 1 j ■ 1 

2) Resistance is greater in the vaneties usually held in least esteen 
ill this case, when selection seems insufficient, it is indispensable to res« 
to hybridisation, especially for grasses, and to a high grafting on hardy stoci 
for fruit plants, unless reproduction by seed is resorted to. 

3) With similar processes there have also been produced resistai 
races : (a) of wheat to rust, smut and lodging ; (6) of buckwheat, sugar tat 
and stone fruit Rosaceae, to heavy frosts ; (t) of asparagus to rust ; (V), 
tomatoes, cotton tree and water melons, to wilt ; {e) of potato, to mildew 
(/) of strawberries, to mould; (g) of vines, to oidium, mildew and phylloxei; 
(h) of citrus plants, to gummosis and root rot. 

Manuring. - i) Potassium, lime, iron and magnesium must be appfo 
to the plants in the form of sulphate exclusively ; the separation of theeoi 
responding ions, which is done by the roots, would set at liberty thesulpiim 
acid, which, even in a very small quantity, would, by reconibiaatioi 
increase the acidity of the juice circulating in the organs of the plants an. 
render resistance stronger. 

2) Nitrate of soda is the nitrogenous manure whicli, more than an 
other, tends to reduce the acidity of the organs and render them more sen? 
tive to enemy action ; sulphate of ammonia, on the contrary, causes a piodiii 
tion which is somewhat less in quantity but renders the plants more resistan 
because it tends to increase the acidity of their organs; in alkaline soils, tl 
use of nitrate of soda will, by accumulating sodium, result in diminishiii 
the original fertility and will produce progressive sterility. 

3) An excess of nitrogenou.s manure, especially in the nitric fora 
causes an increase in the formation of starchy products which, like sugai 
render the organs more susceptible to parasites. On the contrary. phosphaU 
manure produces a transformation of the soluble nitrogenous substaned 
(or starchy substances) into insoluble nitrogenous substances (or phosplio- 
proteins) which possess a negative chemotropism. This manure, while it ac: 
celerates the ripening of the fruit and lignification of tlie branches tends tc 
protect them from the attacks of external agents and at the same time con- 
tributes to maintaining or increasing the acidity in the organs, thus streng- 
thening them in their struggle against parasites. 
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In order as far as possible to ward off attacks on cultivated plants 
(need by physical agents and parasites, prophylaxis must be based on 
;phatic manure, more or less assisted by an addition of sulphates. 

jyjeans of Control of Cbrysopbtyctis endobioticAy a Potato Pest in Ger- 

SCHAPFNIT E. and Voss 0 ., in ZHlschrijt fur PfUinzenkrankheiten, Vol. 26^ 
^-1, pp. 183*192, Stuttgart, June i , 1916, 

j Experiments in Soil Disinfection. — The experiments were carried 
Qii fields over-run by the parasite, at Nederpleis, with a series of 
iiicals in different degrees of concentration. The disinfection of the 
^vas done between the loth and 20th February, the plantation of 
*i-s on the 25th April and the harvesting of the potatoes on the 29th 
)ber, Bach plot had an area of about 7 sq. yds. The means of disinfection 
“ Beta-Lysol sodium cyanide, chromium acid carbonate, Flurasil 
it calcium cyanamide, sulphur and " Uspulun"'. 

Xhe kainit, calcium cyanamide and sulphur, as well as the mixtures of 
e materials, were first spread and then hoed in ; the “ Beta-Bysol ", 
yjji cyanide, chromium acid carbonate, " Flurasil" and "Uspulun" 
Mised in aqueus solutions. " L’spulun " is a preparation of mercury so- 
water : " Flurasil " is a compound of silica, fluorine and zinc. Both 
products are prepared in Germany. Each experiments was repeated 
e times on plots situated at different points. 

The results of the experiments, which are summed up in a table, show 
none of the agents gives satisfaction in every respect. The best effect 
obtained with chromium acid carbonate, which, on the plots treated, gave 
of diseased tubers, and Tr.59 % of stalks and leaves infested. Next 
e the plots which received a mixture of kainit and a large quantity 
ilcium cyanamide with 7.65 of tubers attacked and 21 .37 n of diseased 
es. The third place is occupied by plots which received sulphur or 
iirasil " ; the first of these had 10.14 ‘‘’u of diseased tubers and 31.81 % 
laf parts attacked, and the second 8,64 of diseased tubers and 33.63 ^0 
talks and leaves attacked. The other means of control "Uspulun" 
II in large doses), sodium cyanide and kainit produced no effect. 

If the soil is not uniformly and equal !>• reached t hroughout its parts, 
experiments rarely give a good result. Owing to this fact, the tubers 
:eitaiii plots treated w’ere more infected than those of the check plots. 
? year it is hoped that the drawback in question has been avoided by 
h\ distribution of the plots over the soil at the time of autumn tillage. 
To sum up, it may be ^iated that the disinfection of the soil appears 
)e successful in some respects, and for this reason the writers will repeat 
ir experiments for several years. 

n. - Behaviour of the different i'ane/fVs (>f Potato lowanh the disease 
6q varieties were tested. Each plot had an area of about 4.5sq. yds. 
; potatoes were planted from the 25th April to the 30th May, and 
'd from the 6th to the 30th October following. 

The results showed that the following varieties remained immune from 
■disease : " Jnbelkartoffel ", " Pulsens Juli ", " Rote I>elikatess-Niere " 
hingold", "Roma". " Blaue Rheinische Rauhschale " Verbesser* 
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ter Tannenzapfen ”, “ Vater Rhein ” and “ Wohlgeschmack Pan „ 
the varieties were slightly attacked and part strongly (more than 50 
the tubers) The soil of the plots was no doubt less infected by the parasit, 
than that of the plots used for the disinfection tests. ^ This year, theespe^ 
nieiits will be repeated on a larger scale with those kinds which were long, 

immune in 1915. . , r 7 

III. - Vitality of the dormant spores of the fungus in the soil when ik 
host is not adiivated thereon, — Previous observations have shown tlia 
the dormant spores of Chrysophlyctis endohiotica Schilb. retain then germina 
tion capacity in the soil for 6 years. By way of checking this observatiot 
the Writers acquired from the town of Kronenberg a field which was greatli 
over-run by the parasite, and which for that reason had not been cultivate 
from the end of the 1907 growing period till the spring of 1915. Two plot 
of the field were ploughed, situate at tw'o separate poifits, and in the 151 
Anril 1015 they were planted with the “ Industrie " potato variety. 0 
gathering the crop, a very strong infection was found on both plots. It clearl 
follows from this that the dormant spores may retain their vitality ititl] 
soil for 7 years. This year other plots in the field will be planted with ]x 
tatoes, and the operation will be repeated subsequently in order to detei 
mine the time the dormant spores retain their vitality. 

Bor practical agricultural purposes, it follows ^roni these experiment 
that fields invaded by the parasite should not be put down to potatoes be 
fore thefexpiry of a period of 7"S years, and it is even probable that th 
vitality of the parasite lasts still longer. 

939 “ Pbytophibora sp. Injurious to Oats in America. - mc murphv j.uiKr. i 

Science, Xcvv Smes, Vol. XEIII, Xo, IV, p. .ssi- EJi'iCiistcr. Pa., ipi&. 

Specimens of oats attacked by an unidentified species of Phyhfk 
thora w’ere discovered in the vicinity of the University of Stanford and nea 
Mayfield in California. Symptoms of the disease ; spots and stripes 0 
different sizes along the edges, or a long stripe running along the centra 
line of the leaf. The parts attacked are first yellow, then whitish (wlienth 
conidia are abundant) ; finally they become brown, dry and breakup. 

The conidi opho res, which are short and simple, emerge through tli 
opening of the stomata and generally cariy’ a single conidiuni. Chlanij 
dospores and oospores were likewise found in abundance on the infesta 
parts. ! 

In regard to these characters, this Phytophthora approximates to ij 
Colocasiae a parasite of " taro ” [Colocasia esculenta), in Java, India ai 
Formosa. 


- Potato Diseases in the Dutch East Indies. — westekdijk j.. m leymAV-, 

XVIlth Year, anU Ilnd Parts, pp. 1-15, I PI. Batavia, 1916. 

The Writer w^as able, during his stay in the Dutch East Indies, 
study the cultivation of potatoes in Java, wdiere it is carried on in the moim 
ains, at an altitude of 1300 to 6500 feet. 

While the few European grow'ers devote all the necessary care to tl 
cultivation, the natives use seed potatoes, too small in size to be of any val' 
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ijf consult ption, for this purpose. In addition, they are sown too close 
potato fields, and the soil is insufficiently tilled and manured. They 
a variety of mediocre quality, but which is somewhat resistant to di- 

iease- 

: \ description is given of the enemies observed on the potato. Epilachna 

largely destroys the foliage by gnawing it. Phytophthora injestans 
lasbeen found in some plantations lying at an altitude of 5500 to 6500 feet ; 

climatic conditions hardly appear favourable for a spread of this di- 
•ease in regions of a lesser altitude. M acrosporium wlani causes a dry rot of 
•he foliage, and has been found at an altitude below 5500 feet. A root fungus, 
•he attacks of which are somewhat dangerous to other crops, sometimes as- 
|^il5 potatoes, A disease, the cause of which is still unknown and which is 
jhown by the leaves rolling up, is rather frequent in some newly imported 
rarieties. finally, considerable damage is caused by the disease known in 
’lerinany as “ Kisenfieckigkeit ”. The diseased tubers do not differ ex- 
ternally in any way from the healthy ones. On cutting them open, brown 
Ipots are seen in the central tissues. These spots turn black when the po- 
tatoes are cooked. It has not been possible to find any very definite cause 
giving rise to this disease. Probably defects in the methods of cultiva- 
tion. especially with the natives, very much influence its appearance, and 
an improvement will be observable when the usual methods are replaced 
by more rational ones. 

,^1 - Cronartium rib f cola attacking Ribes, in Ontario.— Howrn f . 1:. ami 

Me CrBmN W. A,, in Pkyiopathohv/y, Vnl, G, Xn, 2 , pp. iSe-ifls. Baltiiurtre, M<1., 

In 1914 and 1915. iri nine counties on the banks of the great Ontario ' 
hke. plantations of Rtbes especially R.ni^rim l^. were considerably damag- 
d by Cronarthim rihicola Fisch. de Waldh. 

The following cultivated and wild species were attacked : R. nigrum, 
R. vulgare Lam. ; R, groS!>ulaYia L. : R- anremn Pursh ; R. {.vnoshali L.; 
l.lris'e Ball. ; E. flondunt L’Her. ; and A*, proslraliini I/Her. 

The aecidial form (Peridermiion) is found on Pi?ius strobus, both na- 
ive and imported, in the countries of Brant, Durham, Halton, Welland, 
IVelliiigton and Wentw^orth. 

In the spring, the infection spreads from the pine to the Ribes on which 
the teleutospore develops. It is. however, not impossible, although the 
experiments undertaken by the Whiter yielded a negative result, that 
the disease may winter on the leaves of Ribts itself. As regards the 
Msceptibility of the difterent s])ecies, R. ni^^rum is said to be the most 
susceptible. On the other hand, R. rubrum is thought to be much less so 
[the variety “ London red ” is entirly refractory) as also is R. grossulana. 

It should be noted that this disease, wliicli may bo said to have no eco- 
nomic importance in Phirope, may occasion extensive havoc in Ontario, 

; oring to almost complete defoliation. W'ith regard to the means of control, 
good results are obtained by a])plications of P>ordeaux mixture or soluble 
sulphides for fifteen days during the summer. 
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942 - Scleroitnia libertiana, injurious to Forsythia viridissima. — peghoj. 

V3TT0R10, in Rendiconti ddle sedxiie della Rcah Acxademia dei Lincei, Classe di 

5th Series, Vol.XXV, ist Half Year, Part o, pp. 665-65-. Rulin’ 

May 7, 1916. 

As early as the spring of IQ15 the Writer, in some specimens of Pors\K 
thia vifidissiMd in the garden of the School of Agriculture of Bologna 
(Italy), observed a withering of the shoots after flowering. An anatomical 
kudy of the lesions disclosed a limited but very pronounced disorganisa- 
tion of the bark, and the presence of small black isolated sclerotia, mostly 
iflaccd at the point of intersection of the leaf stem on the twig. Accori 
ing to the vvriter, the fungus is Sclerotinia Liheriiana. If fragments 
of bark tissue are sown in nutrient gelatine, or if the withered shoots are 
placed ill a moist room, there follows within a very short time a vigorous 
growth of mycelium and the differentiation of many large sclerotia. 

The origin of this infection is to be sought during the flowering of 
the host. The flowers attacked adhere strongly to the stalk. On making 
a longitudinal section of thCvSe flowers, they are seen to be the s^^at of an e.K- 
tensive mycelial infection. The mycehum of Sclerotinia starts from the 
stigma and, passing along the style, enters the ovary, from which, traversing 
the leaf-stalk it spreads in the cortical zone of the twig. 

What here takes place is a mummification perfectly analogous to that 
produced by several species of Sclerolinia of the sub-genus Stromatinia in 
the female organs of various Rosaceae. and which, as is well known, are caus- 
ed by the germination of ascospores or conidia (Monilia) on the stigma, 
followed by the penetration of the mycelium into the ovary, and from the i 
latter into the branches. ^ j 

The infection takes place when the vitality of the flower is alreadv on ■ 
the decline, because the germinal tube of the ascospores of Scl. Libertiana . 
cannot develop in healthy vegetable tissues in full ^dtality. The infection 
is probably due to ascospores carried by the wind. The ascospores can ger- 
minate as soon as they are expelled from the ascus. In the cases reported 1 
by the writer they came from a plot cultivated with Jerusalem artichoke?, 
where S. Liheriiana is endemic. 

Thus S. Libertiana, the pathogenic position of which was known in i 
the typical forms of infection arising from injuries to the host (the writer : 
is of opinion that it is anormal case of chancre ” or “ Sclerotia disease" : 
in hemp), from lesions following upon cold (as is the case with the Sclerotia 
disease of beans), is found to possess other means of penetration into its 
host, characterised by a more and more reduced period of life in the sapro- 
phytic stage, Such is the special form of the Sclerotia disease in the bean, 
described by Petri (Rendiconti della R. Accademia dei Lincei, Nov. 20. 1914), | 
in which the saprophytic stage develops at the expense of fragments of : 
petals adhering by chance to the growing shoots, and finally the patholo.ei- : 
cal process now in question which arises on the flowers of Forsythia and 
causes considerable injury to the stem of the host. 
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, Trichoderma koeningi causing Root Rot of the Annlp tpoo in ir • ♦ 

Utlrt- ^ ^ T •> 

y ®PP'^ chiefly in the 

lev of Shenandoah and the district of Piedmont, It is responsible for 
vheavy damage and nothing has up to now been done to coSol k 
fr“" ® f oW are usually attacked. The patholoLai 
IS rapid and fatal. The first visible symptom of the disease^^is a 
ppage 0 growth, fol owed by the partial falling of the leaves and the 
heniig of the terinmal buds. At the moment when these symptoms appear 
^root system is already dead, the roots are cracked and fragile and the 
,es invaded by an abundant growth of mycelium. Infection btbs 
i the deepest roots and progresses upwards ^ 

, tos have been ascertained : i) the rot is more frequent 

land cultivated for the first time, especially if it contains some dom- 
ing vegetable residue such as tree stumps; it is rarer in localities already 
m-ated for some years ; 2) the rot is equally widespread in all tvpes o^ 

1 both on steeply inclined slopes and in plains and depression.s in 
hards several trees forming a group die at almost the same time, wlfich 
.proof of the rapidity whith which the disease spreads ; 4) “ York Im- 
ial IS said to be the variety most liable to attack ; next follow • " Star 
n Wnesap Ben Davis Yellow Newton ” (“ Albemarle Pippin ” 

J Arkansas ( Black Twig"). ^ 

The^ter obtained many cultures from infected material of different 
gin, and m all cases obtained abundant growth and fructification of Tri- 
mm koemn^i Oudemans. 


Place of origin 

Number 



of infected material 

of 

T nckoJerma 

Hydti u 


cultures 



fetown 





' ’ M 

M 

— 

&ICW11 

• ■ 10 

I 

_ 

ftanrls . . 

• • 10 

6 


Valley . . 

• . 2(1 

li 


ert\TUe . . . 

• • . 24 

ih 


dlffOOU 

• . 16 

l.\ 


ccffood , . . . . 

... it) 

<) 

— 

Totals 

. ■ . I16 

72 

.. 


Bacterial 

liifectiou 


1 1 
5 


Sterile 


K 3S tile specific cause of root rot. Ot 

whicTi's Wv,/m,i« and a I; 

Which IS sometimes very abundant. 



I 2 I 6 weeds and parasitic flowering plants 

The growth of Trichoderma in starch ^ar, at ordinary temper^ 
tures, averages i cm. per 15 hours; hence the rapidity of the pathologic^' 
process, which may bring about the death of the tree within a few 
The parasite grows equally well in any medium provided the latter 
not contain an excess of alkali. 

Copper sulphate in a dose of o.i % added to the agar sthTiulate.s 
formation of spores, A soil rich in humus and well manured promotes tbf 
growth of the mycelium and the formation of the spores. The vegetative 
body of the fungus is found in all the elements of the xylem, from whidij! 
spreads into and between the cells. It cuts off light from them entirp-^ 
and encroaches on and destroys the walls. 

Its property of living quite easily as a saphroph>i;e, and the large niu 
bet of spores which the wind scatters with extreme facility, render this p 
rasite one of the most dangerous to the orchard, and it is necessary to ta 
prompt and energetic control measures. 


WKEBS AND PARASITIC FLOORING PTANTS. 

944 - Cryptoste/nma ca/endu/aceumt Crep/s capiliatisy Leonotod 

hirius and Carctuus spp., Weeds in New Zealand n). — Atkinson e. h. in /; 

Jouyml of AmaiUme, Vol, XTT, No. r, Fig, 9 : No. 3, pp. i/ viS;. Fp ^ 

Wellington, i>)i6. 

1, The Writer continues the description of the common weeds in Xs? 

Zealand by describing (capeweed), 

laris (hawkweed) and Leonfodon hirius (hawkbit), ‘ 

The first of tliese Compositas is very common in the Xorthem island. I 
has likewise been reported in numerous localities in the Southern islaud 
where it tends to invade the pastures, choking and replacing the leguminosa 
and grasses best adapted for cattle feeding. 

The two other species also occur very widely, but they should be rathe 
considered as useless than injurious. 

2. Description of 6 species of Carduus growing more or less frequentlv 
New^ Zealand . C. lanceolatus (spear thistle) ; C. nutans (nodding thistle 
C. pycnocephalus (winged thistle) ; C. arvensis (Californian thistle) : ■ 
Marianus (milk thistle) and C. eriophorus (woolly-headed thistle). 

C. lanceolaliis is certainly the species most widel)’ distributed in tl 
two islands. This species is the one which imparts its characteristic appea 
ance to the meadow flora when vegetation grows after bush fires. C. a, 
vensis is also very* common. C. pycnoccphakis is much rarer; in certain steri 
and bare parts it often forms the sole winter forage for sheep, C. Mafu 
nus abounds in several localities, but tends to disappear with the develop 
meut of cultivation. C. enophorus only occurs along the rivers and in 
valleys of Wairarapa and Otaki. Finaly, C. nutans has been reported j 
southern Canterbury and some localities of Otago. 

(r) Sec B. March it;i6. No. 
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INJURIOUS INSECTS AKD OTHER UOWER ANIMALS. 

^3. Contribution to the Life History and Anatomy of Lyda bypioiropbica (=Ce. 

^bfet/s) (i).— ScHEmiER Franz, in Zeitachrift fur an:;ewandte Enitmolone, 
Vol. 3. PP’ 97'U&. Berlin, March iyr6. 

Development of the eyes. — During an outbreak of Lyda hypotro- 
hica in the course of the last few years in Swabia and Upper Franconia, 
je Author, at different periods of the year {October, Marcli-May) studied 
large number of larvae. He first classified the larvae according to their 
^lour and then counted them. He thus determined three groups of lar- 
ae clearly distinguished from, each other. 

The larvae of the first group, apart from the dark brown X on the fore- 
ead, had a head uniformly greenish brown or light brown in colour. Those 
f the second group are distinguished by an ill-defined dark brown spot on 
le cheeks. The larvae of the third group had an oval deep black spot 
1 st above the eyes (eye spot). The larvae of the last group might also 
shibit a spot on the cheeks. The study made by the writer proved that 
le oval spots of the larvae in the tliird group are nothing else than the 
iture eyes of the pupa and the adult. 

The writer calls them pupal eyes They are found in all the larvae 
•hich undergo transformation into pupae in the following spring. 

Wishing to study the question more fully the writer examined a num- 
er of larvae of the first two groups mentioned above from the point of \'iew 
f the genital organs. He found that in larvae which in the spring had not 
et got pupal eyes, the genital organs had not yet developed. On the other 
.and the larvae ha\nng “ pupal eyes all had well develoi^ed sexual. or- 
ans ill March and April. 

At what time of the year do the pupal eyes appear ? The larvae read}' 
or pupation already possessed them in March ; on those which were with- 
fiit these eyes and which were enclosed in a cage they were not seen to 
ippear after that time, that is, after the end of March. In some cases (ry 
an-ae out of qooo larvae studied) the " pupal eyes '' were already observed 
n October. 

The writer concludes that the pupal eyes do not a 1 wavs form in autumn 
nthe larvae which pupate in the following spring. 

The larvae which already showed the pupal eyes in October had well 
levdopecl genital organs, but the develoimieiit was not so far advanced 
as ill the larvae studied in March and April. 

In practice, it is important to be able to ascertain as earlv as March, on 
iebasis of the '' pupal eyes ”, whether or not there will be a large number 
ot adult insects in the spring. 

\nmher oj eggy _ The writer also studied tlie miiiiber of ei;gs wliicli 
« telle can lay ; he found that the iiidicutioiis uiveii on this subject bv 
‘HOiteratnre (maximum of 25) are inaccurate. 

July I., 10. S39. 


(iV.). 
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These investigations, which are not yet terminated, appear however to 
have shown that this figure is too low. It is quite possible for a female to 
lay up to 100 eggs. 

Development of the genital organs - The investigations carried out 
show that the larvae of Lyda ready for pupation already po^ss well de- 
veloped sexual organs while in other insects, e.g. the lepidoptera, the 
ovaries are still little developed even in the last larval stage. The gen- 
ital organs form during the summer and autumn, at the same time as the 
“ pupal eyes ", but the Author does not think that there is any relation be- 
tween the formation of these two organs. The testicles develop more rapidly 
than the ovaries. A very^ detailed description is given of the genital organs 
and the formation of the eggs. 

The freshly emerged female, after mating, lays in the first ovipositioii 
about eggs ; later on, when the weather is hot, it lays more. Oviposi- 
tion is'complete at the end of 7 days. If it is rapid and intense the adult 
dies after 8 days of life. The arrival at maturity and oviposition are closely 
related to the weather ; hot weather promoted them, bad weather hinder? 
them. If bad weather is sufficiently prolonged the females die before ovi- 
positing, and the consequence frequently is a rapid diminuton of the insects 
in the forest. 

Colour oj the larvae. — Generally green larvae and yellow larvae are 
distinguished, but there are also all kinds of shades between these two groups. 
Among the larvae studied 1111913, 88 % were green and 12 % yellow. The 
hypothesis that the green larva is male and the yellow female was not 
confirmed by the present investigations. The colour is not changed until 
the larva has pupated. 

.It is likewise not true that the yellow larvae are individuals covered 
with parasites. The difference in the colour results from the blood of the 
lar\me. 

Parasites. — L. hypoirophica appears to suffer little from parasites: 
no parasites are known to attack the eggs, pupae or adults. On the other 
hand the larva is attacked by some species of Ichneumonidae and Diptera, 
but not to a great degree. 

The larva of Ichneumonidae found by the writer in the larva of Lyk 
in October and spring, were still ver>’ small ; 3-4 mm. Later, in the month 
of March, they were 6 mm. On being placed in a hot room they developed 
more rapidly, and produced adults within a few weeks. 

The larv^ae of Ichneumonidae completely absorb the larvae of Lydu so 
that after a time nothing remains but the empty skin. They aftenvards 
leave their hosts in order to pupate. 

The Tachinid larvae living in the larvae of Lyda are more developed 
than the Ichneumonid larvae. They were already completely developed m 
October and entirely filled out the Lyda larvae. 

They would remain therein during the winter and would only 
in the following spring, when the weather is warmer. Thus these pa- 
rasites are only found in small number in the larvae of Lyda 

The larvae of Ichneumonidae and Tachinid ae are only found in those 
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i;* which have pupal eyes. From this it follows that these parasites have 
a single per year, and that they only attack the Lyda larvae still 

living on the tree. 

I Control. - Judging from the life history of Lyda, it seems that expens- 
:i,e control measures are not justifiable. The larvae almost always eat 
the needles of the previous year and very rarely those of the actual year 
Consequently the developing buds are not attacked by them. The growth 
of the trees suffers from the influence of the larva, but not very much. It is 
consequently advisable to abstain from any control measures against this 
enemy- wnter recommends that grcater importance should be attached 
to the other enemies of the spruce which accompany Lyda, such as ; Pis- 
soics kereyniae P. scahricollis, Ips iypographus, Ptiyo^enes chalcographus 
etc. The method of pasturing pigs in the forest in order to destroy the larvae 
of Lyda is hardly practicable. 


5^6 -White Grubs {Lachnosterna spp.) in Wisconsin, United States of Ame- 
rica. - Sanders j . O. and rR.^ciCERS. R. mjownal of Economic Entamohoy Vol o 
No. 2, pp. 253-261, Fig. .1. Concord, X. H., irji6. 

The results are here set out of a series of researches and experiments 
00 white grubs (Lachnosterna spp.) undertaken at Madison, Wisconsin 
1111914-1915- 

1„ order to capture the insects, light traps were emplovcd (Coleman 
«asi)liiie lamps of 300 to 400 candle power) placed near the receptacles con- 
taining water to which paraffin had been added, into which the insects, at- 
tracted by the light, fall. In Wisconsin there are fi\-e Stations (Lancarter 
Doogeville. Baraboo. Madison and Ripon) each provided with eight lamps 
From May to June 1915 there were captured i 036 400 specimens of 
Utlmosterna belonging to the following species : L. }tisca, L. ru«osa L 
'ymiis, L dubia, L. hirticuk, L. gibbo.sa, L. ilicis. L. balk L Irhtis L ni- 
ik.L implicila. L. marginaUs, L. vehemens. L. nova. L. pnnina L ’inima 
nd /.. vilhlrnns. L. fusca certainly the most widely distributed species ■ 
..riijnsa was not reported at Lancaster but was very common in the other 
stations Knng further north. 


In the early morning, in tiic evening, and generally when the days are 
ttd. the larvae are rarely active and do not feed. On the other hand tliev 
te very active and voracious during the hottest liours of the day. Mic-ra- 
10ns 111 a vertical direction commenced by the insects under the inflneiicc 
II temperature wiriations are never observed in the soil. The larvae ge- 
wdly reman, at the same level near tlie surface of the soil from 
Ml thej- only shift to go in search of their fond. The latter consists of 
or parts of root.s. If the larvae are brought into contact with freshlv 

tras tlie stem, fhey refuse bran or sweetened ilough. 
tiinin,ri*"'?^ five and a half months in a ve.ssel con- 

i '^’'vaewere still alive and active; they had fed only on the 

lount of vegetable detritus contained in the soil. In view of this 
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vitality and resistance it is not possible to use control methods based 
the starvation principle. 

In some experiments carried out on land infested with the lar-. 
of Lachnosterna, passes were transplanted the roots of which had first 
steeped in a solution of arsenite of soda; the mortality of the larvae amount^! 
in four days to 22.2 %. Under the same conditions the use of arsenate of 
lead gives negative results. If roots of young maize plants are poisoned 
with corrosive sublimate, the mortality of the larvae reaches 50 %, 

Excellent results are obtained by protecting the seeds by treatment viitjj 
creosote ; this substance keeps the larvae off. 

iTWT 947 - Resistance of ;Djflerent Varieties [of Wheat to Mayestiola detructor ■ 

America.— II. \SEM.\N L. in journal of Economic Enfomolofiy, Vol. 9, No. 2, pp. j 

Concord. N. H., 1916. 

The destructive cecidomyiid " Hessian % (Maydiola dcslrucfo 
Say) has caused ver>' extensive injur>^ to wheat almost throughout the orea- 
Mississippi valley. 

The opinion generally held by farmers is that all varieties of wheat an 
not equally susceptible to attack, and that some types remain practicallv 
immune. 

In order to ascertain the truth of this opinion, and also to arrive even- 
tually at a selection of highly resistant types, a series of experiments ^^'as 
undertaken on a ver}^ large number of w^heat varieties. In these researches 
there were ascertained the percentage of infected plants, the relative mini- 
her of larvae, etc. ; analyses were also made of the composition of the plant' 
organs and sap, and observations on the manner in which de\'elopment| 
takes place, in order to fix and establish possible correlations. In the present! 
work there are set out the results of a first year of research. These result; 
do not yet possess the value of definitive conclusions, but thev are non( 
the less interesting, as they confirm the fact that the various type 
behave variously as regards the attack of Mayeiiola destmcior. 

3 varieties of wheat were used : “ Fultz ”, ” Fulcaster ” and an indigen- 
ons type regarded as very resistant. 

Sowing was carried out on the 24th October, 1914. On the toth May. 
1915 the following observations were made : 


Varieties of U'iieat 

% of infected 
plants 

Maximum 
number 
of larvae 
per plant 

.Average 
number 
of larvae 
per plant 

‘'i'ultx” 

• . 

18 

2.72 

“ Fulcaster ’’ 

66 

S 

1.46 

Indigenous used control. , . 

5<i 

12 

1-7 


As regards this experiment, ” Fulcaster ” presents marked tendencie 
to immunity if compared with "Fultz”, Furthermore, the results ate 
prove that an indigenous type believed to be highly resistant may in real 
ity be as badly attaked as some selected types. 
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Xhe following particulars of yields were also obtained : 


Varieties of Wheat Number of ears Weight — 

“ — — gr. 

FulcasUT ” 371 33^ 

"Fultz” 43(j 324 73.80 

Iii.Ugonous control 367 273 7, ,3 


^\cci)rding to the analyses hitherto carried out, a relation between the 
leuree of immunity and the ash content appears to be outlined ; 


Varieties of Wheat 

% of ash 
ill young plants 

% of ash 
id straw 

*' Fultz ” . 

• • 1 S . I -1 () 

5147 

“ Fulcaslir 

■ • 15.379 

}. 5')8 

Indigenous 

• • il. 7 '/> 

4.751 


The degree of infestation in the three varieties appears to vary in 
liiect proportion to the ash content. 

- AspidiotiphRgus citrinuSy Endoparasite on Chrysomphalus rf/c- 
i tyospermi in Italy. -- JIalenotti Kttore in VAs^ncoUtaa iuiUana, TInd Year 
Yth scriesK pp. 73 ' 75 - May- Juno 

While collecting Coccidae on plants cultivated under glass at Florence, 

: writer observed a case of parasitism of Aspidioiipha^us citrinus (Craw.) 
iw on Chrysomphalus dicipyospernn (Morg.) TvCon, 

This endoparasite, which often hatches from Aspidiotus hederac. A, 
ulsf and many other species of diaspids, had only been reported preuously 
a parasite of C . dich'ospenfn in one single case, namelv by H. E. Hodg- 
es, at Cromwell, Connecticut, on hot-house palms. 

The degree of parasitism of Chrysomphalus by .1 . ciirimis was ver>' 
?at. Of 1 21 females observed on two leaves, there were 21 which had 
d naturally, 97 parasitised, and 3 free. On other leaves of the same plant 
E coccids were likewise parasitised in large {rroportions. 

The observations made now allow of establishing clearly tiie differences 
tween the behaviour of A . nirinus as compared with .-I . loansburyi Ferl. 
d Paoli on the same host. These differences are due in part to the dimen- 
fflsflf the adults of the two parasites which are marked !>• smaller in the case 
Ihunsburyi.-And in part again ])y the different pathological action they 
:ercise on their victims. 

Chnsomphalus dtefyospermi, so strongly attacked by A. cilrinus, 
gathered b\ the Author on Iea\’es of arhorescens imported 

om the Natural History Muscinn of Paris. The s|)ecies originates from 
topical Africa and the Ivast Indites. 

The writer was unable to ascertain whether C. diciwspermi, which. 
Wng to the supervising staff, has alwavs been seen on Sansnieria, 
“flight Its parasite with it, or whether the latter arises from the Italian 
^^mch adapted itself to the imported coccid. In the hot houses of 
orence examined by the writer Chrysomphalus is not found on citrus 
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plants. On the other hand specimens were gathered on Cymbidium Tu,^ 
..num, Aralia Retinae, Kentia sp. and Arenga sp., but in small quantity a,! 
also attacked by the same endoparasite. 

No such effective parasitism takes place on the citrus plants in 
cultivation infested by the bianca-rossa {Chrys. dictyospermi), 'j»jj 
case observed by the writer might therefore be explained by the 
temperature and tranquillity which are peculiar to the environments const 
tuted by glass houses, and in the fact that this polyphagous (or, more acct 
rately, polyxenous) insect was compelled for several successive generatio- 
during the year to lay its eggs on the same diuspid, which relatively, 
not numerous. 

- An undetermined Nematode Worm Parasitic on Aphids, - davis j johx 

Psyche, Vol. XXII I, Nn. 2, pp. 39-4 l>> Fig t. Mas?., 1916. 

The writer has discovered an as yet undetermined nematode in thei 
terior of the body of some aphids {Anoecia sp.) living at a slight depth ( 
the roots of Muhlenbergia in the evirons of Lafayette, Indiana. 

This is a very rare case of parasitism. In 1899, Del Guercio alsod 
scribed a nematode as a parasite and natural enemy of Erama radkis Is 
teiibach. Other cases of this kind had not been reported since. 

950 - Nicotine Products tried in Germany against “ Cochylis ” and “ Eudemis.” 

Kotzel in Lafuiii'-iitschfiftiiche Zeilsihnl/ fiir -iie Rkcmpwvifif:, 17th Year, Xo. iXpp.:r 

2(15. Bonn, May 3, 1016, 

In the spring and autumn of 1915. i^'^ two vineyards containing 
stocks, at Bull ay a. d. Mosel, the writer carried out experiments of contn 
of "Cochylis” and " Eudeniis, ” with the following nicotine substance: 

1) " Nikotin Elorkus Pulver ” of the brothers Ndrdlinger, at I'lorskiH 

2) " Queria-Hcu-und Sauerwurmpulver ” of Otto Hinsberg, at Nackenhei 
a. Rh.; 3) tobacco juice containing 9-10 of nicotine, with the addition 1 
a I % solution of cotton oil soap. 

The nicotine powders considered to be most effective against "Cochylis 
w'erc applied under strong pressure, on the ist June, when the larvae h: 
attained a length of 3-3 mm. The directions for use of the products 
question state that at that time alone it is possible to obtain the best Tcsai 
with the pow'ders. 

The tobacco juice was dissolved in water (r.5 gallons to 100 gallo 
of water), then applied on different bunches on the 2nd June, imniediate 
after oviposition. 

The result of the treatment was observable as early as the end of Jm 
in counting the coccids on the different branches. A vineyard 5 years ol 
which w’as divided into 3 plots, contained on 40 stocks, the foHowi 


numbers of larvae per plot. 

Plot ■ : treated with nicotine solution — larvae 

’2: ” " “ Queria ’’ ixwder ■ 270 

3: ’ " " Nikotin- FKjrkus ” powarer . 13^ 


In an old \iiieyard there were counted, for 40 stocks the following nu 
ber of larvae : 
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:ornia, on the University Farm, were inoculated in 1916, and in all there 
,vas an abundant fonnation of galls. The same results were obtained with 
p_ Ameniaca, P. Armeniaca var. Mikado, P.Mume and P. mandochurica 
The major part of the varieties and kinds at present preferred in Cali- 
'ornia as basal material for orchards are therefore, in principle, highly 
iable to contract crown gall ; on the other hand, there are types, little known 
IS yet, belonging to different groups and es':eciall>’ to the species P. domeslica 
^hich, if duly controlled and selected, may furnish an excellent renewal 

itock. 


- Prophylaxis in Vegetable Pathology.- coMr:s orazio, in hNtutn - 

‘ lit Napoli, 173 PP. Naples, laifi, 

The writer points out that though it is still absolutely necessary to 
resort to therapeutic means whenever the plant is ailing or attacked by 
parasites, it would be desirable, on the other hand, to take into account what 
las long been practised in animal pathology. In animals, the exteii.sion of 
he action of hygiene limits the sphere of therapeutics in a greater degree 
lay by day, and in the same way, by more rational attention and more appro- 
bate measures, the cultivated plant must be made stronger, and more cap- 
ible of resisting the attacks of its enemies ; in other words, greater attention 
mist be devoted to the hygiene of the plant. 

Vet it must not be forgotten that sensitiveness to bad weather and re- 
.•eptivity to parasites vary in plants with age, methods of cultivation, and 
,he environment in which they are grown. Furthermore, ordinary practice 
ihowsthat the resistance to adverse agencies varies in cultiv^ated plants with 
:he different races, and, in the .same race, witli the indi3idual. It follows 
:liat on the whole, the resistance is rather individual than specific. In view 
tlso of the remarkable influence of the environment and methods of culti- 
rationon the plant, it must be expected that this influence will be clearly 
:eflected in the capacity of resistance of the plant, even if the latter be modi- 
ied so as to render receptive ])lants considered as immune, and also to 
:aiise fungi considered as inoffensive or at least as semi-})arasitic to become 


njunons. 

Oil the other hand, from the hiol.iijical jioiiit of view, it cannot be mai-i- 
.ained that there are (tbsolutcly iinmvme riices ; ncvertiiclcsii, such steps niiiy 
be taken as to ensure that tlieir resistance to ;uh-ersc factors shou!d‘not be 
rfthiced so as to jcoiiardisc tlieir iirodueti\-itv. This object miglit be ob- 
tained by hytriene ami jirophr-laxis. The latter alone could little b\' little 
lead to the abolition of th.' empirical methods which still Jiredoniiiiatc • 
bysiiKlmj. r-egetable pathfiloyyv ,mce for all alon« a rational path, it will 
result m rendermg intensive ay'riculturc more economical, in suite of the 
evergrowing delicacy of its products. 

Such is the theory main‘ainc<l by the writer, and the object of his 

mir I A an extensive series of observations and researches 

collected from the literature on tlie subject. 

I'e deais "itb plant 

A - cp 1 1 ity to disease, and in the second witli resistance. 

As regards the susceptibility, the iiitluence of the climate, soil, ciiltiva- 
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larvae concealed therein die on exposure to the sun on the dry soil ; 2) to 
larvae con niyated lands : many insects are crushed by the flocks ; 

Tto stead here and there in the most infected places poisonous substances 
(for Snee arsenic salts) kneaded with bran and molasses, which thei„. 

sects eagerly devour. 

Ftatrachedra rileyi, a Mictolepldopterous Pest of Maize in America, - 

lasffew years, the larvae of the small pink corn worn, (B„. 
During th the fields 

2*—. « »«»•" ”< •'« f " If 

L iqi4 the invasion was limited to the central part of the region (county 
of Attala) from which, in 1915. it reached all the other counties, ivhicl, 

oCfa&^V the entomological campaign whiel, 

he undertook on that occasion may be summed up briefly as follows . 

I lAthe plantations affected, the number of infested ears van^ 

from 10 to 99 % and the tliemcto and thJiS 

Atonal integument intact ; or else they mine tunnels when going lion, one 
Stothe other, and will even feed on the grains already injured and gnaiv- 
eHr other insects, often completing the destruction 0 such g,a,n;; 
A in warehouses, the larvae of Balrachedra generally in est the stored .na- 
terial from November to December, although they are often discoi ered «en 
rApril ■ 4) plantations .situated on hills generally sufter much more t an 
IhotJ in the plain ; ,0) earlv varieties of maize contain less larvae than la, c 
ones- 6) the^parasite usually attacks the tip of the cat, from which it en 
croaches on tL other grains and even the rachis ; the frosts 1.1 .lamian 
1915 were fatal to a large number of the said larvae, 

01, - Variegated Cutworm (Peridroma margaritosa), a MacrolepidoptctM 
Pest of the Sugar-beet in California. - bemsel g, e., in £0, i-o v, 

. tosy. Vol, 0 , -No. PP- 303-30f'' Conin'- N'. H., igi*. • , ,T"1 „ ,vl,H 

The variegated cutworm {PerUronm margaritosa (samui) Hul.m.,\Uy 
has become very common in the country of Ventura, hasdunng the hu. K 
years been responsible for widespread havoc to sugar beet plantatioic. iw 
csiiecially when the .season was cold and fog,g>- ^ , n ..r,,-,,,,' 

The'larvae of the in.sect remain concealed during the day in Ih ^ ■ 

at a depth of 3 to 5 cm,, and come out at night in search of their foo( . -a 
sometimes attack the aerial parts of the beet to the exten 0 - 

stripping them of their foliage. In some cases the attack extends 
roots, which are more or less spoilt and gnawed. , 

Among the natural enemies of Peridroma there are two specle^ o 
soma : C. semilaeve Lev. and C. cancellatum Esch. 

The following artificial means of control have been succes> i 
plied: i) the application of arsenical compounds l.)y means o 
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led witli a special i HP gasoline apparatus which serves to maintain a 
essiir^^ of about 130 lbs during the operation ; 2) applications of aceto-arse- 
te of copper in powder,- applied in the morning when the leaves are still 
with dew, which facilitates the adhesion of the preparation ; 
the use of light traps (electric or acetylene lamps near which arc placed re- 
ntacles containing water to which parafin has been added) ; in this way 
000 000 adult insects were captured in a single season. 

^ _ Epochra canadensis, a Dipterous Pest of Ribes in America. - whitxmy 

hi Monthly Bu-llctin of Sluta Cominissivn of HorUrjilitiye^ Vol. V, Xo. 1, pp. 152-1 v, 
pin. 52-55. Sacramento, Cal., 1916. 

Phe yellow currant and gooseberry-fruit fly (Epochra cmuuhnsis Loew) 
mses great injury to Rihes spp. in numerous localities of the United States 
id Canada. The female, Ijy means of its sharp-pointed ovii)ositor, lays 
,eggs in the interior of the fruits, and the larvae emerging from them de- 
and spoil the fruits to a large extent. 

As means of control, applications of arsenate £)i lead are advised at the 
me of appearance of the adults, according tf) the following forninla : 
[senate of lead, 4.9 lbs., molasses, 2.5 galls., water, 82.3 gals. 

Hickory Twig Girdler {Oncideres cinffulata), a Coleopterous Pest of 
Diospyros (“Persimmon’’) in the United States. -Su- Xa. x-’ 

ii! thu 
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